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New Departures assure 
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Porter-Cable tools! 
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Four New Departure ball bearings 
in Porter-Cable’s No. 115 saw con- 
tribute importantly to its dependable, 
trouble-free operation. 





BALL 
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Long hours of heavy work without letup! New 


Departure precision ball bearings help keep Porter- 


Cable’s No. 115 saw on the job. These bearings preserve 
alignment of moving parts under all conditions... 
require almost no upkeep . . . assure smooth, clean 
cutting and a cool-running motor for hours on end. 
BALL BEARINGS 


New Departure ball bearings bring advantages like 
these to hundreds of machines and appliances. 
Whether improving a product or designing a new one, 
talk with your New Departure engineer. He'll help you NEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL. CONNECTICU! 
get maximum efficiency and economy in bearings. QO ORE CL CUCU Le Ue OC OE LSL 


in Canada: McKinnon Industries, Ltd., St. Catharines, Ontario 


NEW DEPARTURE SALES ENGINEERING OFFICES—AT YOUR SERVICE 


BRISTOL 269 North Main St. 2-6371 DETROIT 7-122 General Motors Bldg. Trinity 2-4700 KANSAS CITY 1021 E. Linwood Blvd. Valentine 4939 
BOSTON 517-A Park Square Bldg. Hancock 6-9867 CINCINNATI 2107 Carew Tower Main 5783 = MILWAUKEE 647 W. Virginia St. Broadway 6-9460 


KAI CLEVELAND 3113 W. 110th St. Winston 1-5454 : . . 
NNAPOLIS, N. C. P. O. Box 1086 2-3181 INDIANAPOLIS 1357 W. 18th St. Imperial 4680 ST.LOUIS 3001 Washington Blvd. Franklin 6533 






NEW YORK 1775 Broadway Circle 6-1540 PITTSBURGH Cathedral Mansions Mayflower 1-8100 LOS ANGELES 5035 Gifford Ave. Logan 8-2301 
PHILADELPHIA 850 E. Luzerne St. Garfield 3-4136 CHICAGO 332 So. Mich. Ave. Wabash 2-5875 BERKELEY 1716 Fourth St. Landscape 6-8750 
SYRACUSE 2360 James St. 73-5195 DAVENPORT 2212 E. 12th St. Davenport 7-7522 SEATTLE 5000 First Ave., S. Lander 5920 
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USERS OF ELECTRICAL INSULATION PARTS: 


. . » When you need parts fab- 


TYPICAL ELECTRicay, 
INSULATING MATERIAL 
FROM WHICH INMANco 
PARTS CAN BE FABRICATED 


Rag and Wood Pulp Papers 

and Pressboards 

Fishpaper 

Vulcanized Fibre 

“Mylar” Polyester Film 

Cellulose Acetate Film 

Ethyl Cellulose Film 

“Mylar” Film Combined with 

Rag Paper, Asbestos Paper, Varnished 
Glass Cloth, and other materials 


ricated from any electrical 


insulating material 







Cellulose Acetate-Paper Combinations 
Paper-Varnished Cambric 
Combinations 

Varnished or Coated Fabrics 
and Paper 

Silicone Rubber-Glass Cloth 
Polyester Resin Laminates 
Laminated Plastics 
Manufactured Mica Plates and 
Mica Combinations 

Teflon Products 


Wood 


.. and fabricated with pre- 


cision accuracy 


TYPICAL APPLICATIONS 
FOR YOUR INMANCO 
FABRICATED ELECTRICAL 
INSULATION PARTS 


Armature Collars 
Armature End Laminations 
Coil Separators 

Condenser Insulators 

Core Insulators 

Field Coil Pins 

Gaskets 

Gate or Barrier Insulators 
Insulating Washers 

Layer Insulation 

Motor Slot Cells 

Phase Insulators 

Pole Covers (Shoes) 

Slot Separators 

Structural Insulators 
Terminal Blocks 

Tube Socket Base Insulators 
Wedges 


. on moneysaving, high- 






speed, modern equipment 





. . . that make your insulation 
parts 


INMANCO PRODUCTS ARE 
MANUFACTURED EXCLU- 
SIVELY. BY INSULATION 
MANUFACTURERS CORPO- 
RATION, 565 W. WASHING- 
TON BLVD., CHICAGO 6, ILL. 
—ASK FOR BULLETIN 499. 





. . to fit perfectly your elec- 


trical product and requirements 


——— 


«yl Specify Cire vores 


FABRICATED ELECTRICAL INSULATION 
PARTS—ASK FOR LITERATURE TODAY 
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*CHICAGO 6 *CLEVELAND 14 DAYTON 2 MILWAUKEE 2 PITTSBURGH 22 
565 W. Washington Bivd. 1231 Superior Ave., N.E. 120 W. Second St. 312 E. Wisconsin Ave. 535 Smithfield Street 
Phone CEntral 6-7320 Phone SUperior 1-2310 Phone Michigan 4515 Phone DAly 8-5359 Phone GRant 1-7100 
—AUTHORIZED REPRESENTATIVES— 
*CHICAGO 6 DETROIT 2 MILWAUKEE 3 *MINNEAPOLIS 3 PEORIA 

Complete-Reading Elec. Co. Inc. Harry R. Brethen Manufacturers Specialities Co. H. A. Holden, Inc. Ww. C. Johnson 
100 S. Jefferson St. 15 Lawrence Ave. 1222 West Clybourn Street 1208 Harmon Place 101 Heinz Court 

Phone CEntral 6-5390 Phone TOwnsend 8-2577 Phone Division 4-5400 Phone Geneva 5353 Phone 2-7786 


*LOCAL STOCKS AVAILABLE AT THESE LOCATIONS 
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A. E. Javitz summarizes and interprets this year’s Conference on Electrical 


Insulation. Highlights include studies of deterioration and breakdown; hazard 
of silver migration; effect of nuclear radiation. 


Transistors as On-Off Switches in Saturable-Core Circuits 79 


R. L. Bright, G. F. Pitman and G. H. Royer described how junction transis- 
tors can be made to operate as high-speed switches in control circuits incor- 
porating saturable cores. 

Circuit Applications of Voltage-Sensitive Capacitors 83 
James L. Jenkins reviews the use of voltage-sensitive 


capacitors in circuit 
functions usually performed by tubes or transistors. 


Size Reduction in Mining’ Equipment: - ; 89 


L. F. Bartlett shows how a 2-ton pay load ial the drive onl control com- 


ponents were worked into a vertical height of 17% in. in the Jeffrey cable- 
reel shuttle car. 


Cold Welding Process 94 


New technique lends itself to fabrication of aluminum and copper foil, sheet 
and wire in the manufacture of electrical and electronic parts. 


Testing’s Part in Product Development 98 
R. W. Fauquet describes how Sears testing and development laboratory 
relates quality, utility, performance, serviceability and appearance of con- 
sumer products to overall merchandising objectives. 

Choosing Rectifiers for Magnetic-Amplifier Circuits 105 


M. Zucchino and N. Bechtold report on a program of Signal Corps tests 
that show the relationship between the type of rectifier specified and the 
transfer characteristic of a magnetic amplifier. 


Speed Regulators for D-C Motors—I |; 108 


William Sackman reviews the operating antenatal that influence the 
speed characteristics of d-c motors and evaluates the performance of com- 
mon types of regulators. 


Vinyl-Coated Steel Housings for Business Machines 115 


G. H. Kress describes development of a new composite material adopted by 
IBM for many of its machines. Advantages derived from vinyl-steel include 
toughness, scratch-resistance and good fabricating properties. 


Adapting Digital Techniques for Automatic Controls—Il 120 


Bernard M. Gordon follows up last month’s discussion of a new 


approach to 
the design of computer controls by describing four applications. 


NEMA Elects Officers for 1955 126 
Design Trends 128 
Research Horizons 6 Literature for the Asking 212 
Editorial 69 Reader Inquiry Facility 233 

Reliability and Automaticity Metal Statistics 289 
New Components & Materials 142 Guide to Buying 312 
Laboratory & Eng. Equip. 206 Index to Advertising 352 
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Silver 
Trouble 


Failures resulting from silver ion migration through 
phenolic insulation in the presence of d-c potential 
and moisture were originally uncovered at MIT dur- 
ing investigation of dielectric breakdowns in parts 
of the Whirlwind I Computer. The culprits were 
silver-plated turret lugs mounted in sheets of linen- 
reinforced phenolic. Similar phenomena were also 
observed at Bell Telephone Laboratories in telephone 
switching equipment. 

Silver migration and its possible effects on insula- 
tion was one of the topics discussed at the recent 
Conference on Electrical Insulation, held at Pocono 
Manor, Pa. For an on-the-spot staff review of the 
conference, turn to “Research Progress in Dielectrics 
—1954,” on page 70, this issue. 


Fused-Silica 
Delay Line 


Solid ultrasonic delay lines ranging from a delay 
of 10 microsec to 3333 microsecs are being made by 
Corning Glass Works out of fused silica, produced 
by special process from noncrystalline materials of 
controlled purity. Both in weight and size, these 
units are relatively small compared to mercury lines. 

Other advantages of the fused-silica delay lines 
are lack of cavitation under shock, operational sta- 
bility over a wide range of temperatures, and wide 
bandwidth. Fused silica is able to transmit ultra- 
sonic signals at a rate slower by a factor of 100,000 
than the passage of an electrical signal through a 
wire conductor. 

In construction, each delay line consists of thin 
polygon-shaped sheets, cut and precision ground to 
meet tolerances up to +0.0003 in. . . . Currently, two 
20-in. diam delay lines have been supplied to the 
Lincoln Laboratories at MIT for prototype radar. 


Electronic Speed-Up 
for Patents Office 

The possibility of employing high-speed electronic 
devices in the processing of patent applications is to 
be studied by an Advisory Committee on Applications 
of Machines to Patent Office Operations, headed by 
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Heart of “all-transistor” computer: One of the 595 
printed wiring panels in IBM’s new experimental 
transistorized computer, complete with automatic 


input and output. Panel mounts transistors (ex- 
treme left), diodes and resistors. Some 2200 tran- 
sistors are incorporated in the circuits. Computer 
is half the size of a vacuum-tube machine of com- 
parable capacity, needs 5 per cent as much power. 


Dr. Vannevar Bush. Objective is to substitute such 
devices for the costly and time-consuming manual 
methods now in use for sorting and searching of 
reference material. 


Emerging 
Rhenium 

Applications in electrical contacts and electron tube 
parts are predicted for the little-known metal, rheni- 
um. Other potential applications lie in the field of 
high-temperature thermocouples and _ high-wear re- 
sistant parts, such as instrument points. Speaking at 
the National Metals Congress in Chicago, Chester 
T. Sims, Battelle Memorial Institute, described studies 
leading to the production of experimental lots with 
unusually attractive properties. Some 10,000 to 20,000 
lb could be made available for industrial purposes, 
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What Armstrong Gasket Materials 
are best for sealing specific fluids ? 






17 helpful sections, including: 
@ Designing Gaskets To Reduce Costs 

@ Sealing With Confined Resilient Gaskets 

© Effect Of Gasket Width On Compression 

@ Design Problems Peculiar To Rubber Gaskets 
®Relation Of Gasket Thickness To Load 

® Practical Tolerances For Gasket Materials 


@ Effect Of Surface Conditions On Gaskets 


Me 
‘Armstrong 
GASKET MATERIALS 
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FREE FOR YOUR FILES 


When you want to find the right gasket materials for sealing 
specific liquids or gases, or when you want to find a gasket ma- 
terial made to meet current SAE-ASTM specs, you can find 
the data you're looking for in “Armstrong Gasket Materials.” 
This 24-page manual is revised annually to provide the latest 
information on gasket design. It includes details of various types 
of Armstrong Gasket Materials as well as 
hard-to-find data on designing flanges and a 
joints. See it in Sweet’s product design ea 
file—or write for free copy. Be sure to — 
specify Armstrong Gasket Materials when 
you order from your gasket fabricator. 


A : —_ 


| 
| 
Armstrong Cork Co., Industrial Div.., 
7112 Ingersol St., Lancaster, Pennsylvania. 


Please send me your new 24-page gasket manual. 


Name 


Compant 
| Address 


Position 


~ 
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he said, which should be enough for the potential 
demand. 

The high cost of the metal would be more than 
offset by the superior properties indicated in the 
experimental work. Rhenium has the second highest 
melting point of all metals, about 3180 C, and exhibits 
excellent physical strength both at room and elevated 
temperatures. It contains a conducting oxide that 
imparts to it properties particularly useful for ap- 
plication in electrical contacts. Detailed research in 
this direction is underway at P. R. Mallory & Co., Inc. 


Laboratory evaluation of wire enamels. Research 
work on magnet wire enamels can be facilitated by 
an improved type of laboratory wire-enameling 
equipment (Type LF) developed by General Elec- 
tric’s Industrial Heating Department. It can be 
used also for quality control work, acceptance test- 
ing, and limited laboratory-scale production of 
special enamels. 


Tight Fit in 
Mine Equipment 


Designing a cable-reel type of shuttle car to work 
the constricted lower diggings in coal mines can 
bring up some tough space factors. In “Size Reduc- 
tion in Mining Equipment,” page 89, this issue, 
L. F. Bartlett, project engineer with Fischer and 
Associates, describes the basic problem in a new 
design for Jeffrey Manufacturing Company. It was 
necessary to locate within a vertical height of 17% 
in. two drive motors, one pump motor, a control case, 
a cable reeling device, a hydraulic fluid reservoir, 
other associated units, plus space for a 2-ton load of 
coal and for the operator. Essentially, the dimensions 
of the motors formed a limiting factor, since it was 
desired to utilize standard motors proved satisfactory 
in earlier models. 

Human engineering too was involved in the posi- 
tioning of the controls since it is customary for the 
operator to be in a prone position. 

(See “Your Product—How Light? How Small? How 
Compact?”—EM 6-54/89 ) 


Modified Magnetic 
Recording Heads 


Commercial magnetic recording heads can _ be 
changed to modulator playback heads by drilling 
suitable openings in the core and adding simple 
excitation windings. This technique, developed at 
the Armour Research Foundation, can be applied 
for time-scale changing; also for control of processes 
and machines during acceleration and intermittent 
starts and stops of the operation-programming tape 
record. By means of the modified head, it is possible 
to provide a constant level output irrespective of 
tape velocity. 

Caution: Armour engineers warn that the modified 
head is not to be used as a replacement in all applica- 
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tions. It would not be suitable, for example, where 
an excellent signal-to-noise ratio is needed. For non- 
critical applications, however, it can prove to be 
useful. 


High-Temperature 
Phenolic Compounds 


Not commonly known is the fact that high-tempera- 
ture phenolic compounds have successfully done 
job in certain specialized applications (mostly milj- 
tary) where some of the other and newer plastics 
have shown lack of stability. These phenolics have 
maintained their physical and electrical character. 
istics at temperatures up to 250 C, although the 
duration of the application has been on the short 
side—frequently only a matter of a few hours , . 
But watch out for the decomposition products of 
phenolics at high temperatures. 

Also in the phenolic news is the work done in 
silicone-phenolic resins that will provide compounds 
with considerably improved resistance to moisture. 
vapor transmission in comparison with straight silicone 
resin varnish. And in the offing are some interesting 
epoxy-phenolic blends of which not much can be 
revealed at this time. 

Background reference: “Wider Design Opportuni- 
ties with the New Phenolics,” Part I, The Molding 
Compounds; Part II, The Laminates; Part III, The 
Laminates (Cont'd). (EM 6-52/112; 7-52/102: 8-52/ 
92) 


Testing as Basis for 
Product Development 

Buying and marketing activities of an organization 
like Sears, Roebuck and Company is intimately tied- 
in with meticulous and thorough facilities for product 


Functional test for transformers: Test models in 
Pennsylvania Transformer Company’s laboratory 
being put through their high-temperature paces to 
evaluate behavior of all-silicone-insulated 15-kv class 
dry-type transformers. (See “Research Progress in 
Dielectrics—1954,” page 70 this issue.) 
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adjustable 
speed line 


It pays to think first of the 

Louis Allis Co. whenever you're 

| considering adjustable speed drives for 
j your product or plant. Louis Allis 
builds all basic types. There’s no 
compromising — from this complete line 
you can select the unit that’s exactly 

suited to your job conditions and 
engineered for your application. 


For the simplest — and best 
— solution to any adjustable 
speed drive problem, call 
your nearby Louis Allis Sales 


Engineer, or write to us. 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 


ASD-101 
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testing. Raymond W. Fauquet, the company’s man- 
ager of the Electro-Mechanical Division, Merchan- 
dising Testing and Development Laboratories, de- 
scribes in his article, beginning on page 98 how 
these laboratories safeguard the quality of Sears 
products, help guide design and development activi- 
ties, and generally implement Sears’ merchandising 
philosophy and policies. 


Nomenclature 
Department— 


Nothing apparently ever happened to our pet and 
unpatented system for denoting degrees of miniaturi- 
zation, subminiaturization, midget miniaturization, mi- 
crominiaturization, and so on. If you can bear to think 
far back enough to one of our earlier Research Hori- 
zons, you may recall that we proposed a system of 
standardization . . . say, miniature to the minus one, 
miniature to the minus two, and so on until a nega- 
tive infinity when the miniature component disappears 
in space. 

With all the ferment nowadays about automaticity, 
maybe a similar system—in reverse—is in order: A’, 
A? ...Ac. Then perhaps we'll all agree on what is 
automaticity and what it is not. 


Speed Regulation 
for Alternators 


Voltage frequency from an alternator remains sub- 
stantially constant by means of speed-regulating cir- 
cuits covered in U. S. Patent No. 2,685,670. Current 
through the resonant inductance and capacitance of 
the circuit varies in time phase as the speed of the 
alternators changes from the desired values. This 
shift in phase is used to vary the conduction period 
of a thyratron tube that conducts the current through 
the field winding of the driving motor. 

In Patent No. 2,689,949, a multifunction telemeter- 





Grooming a “logic” chassis: Checking a digital com- 
puter at the Logistics Research, Inc., plant, Redondo 
Beach, Calif. Unit is slated for rapid data-reduction 
work at the Aerodynamics Laboratory, U. S. Navy’s 
David Taylor Model Basin, Washington, D. C. 
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ing system is described for use in very high-voltage 
generating machinery such as Van de Graaff genera. 
tors. By means of this system a large number of 
items in the high-voltage electrodes can be controlled 
and observed. 

These patents are included in the 20 patents cur. 
rently released to industry by the Atomic Energy 
Commission for non-exclusive, royalty-free licensing, 
To date some 726 patents and patent applications 
have been so released. 


Long-Life Selenium Rectifiers. Target of a research 
program under way at Bradley Laboratories, Inc., 
New Haven, Conn., is the development of sele- 
nium rectifiers able to withstand 150 C for more 
than 1000 hr. Experimental rectifiers are operating 
at this level with no decrease in output or indication 
of failure. 


Design for What? 
Department 


In a world that has more than its quota of duplicity, 
the recently headlined prospect of a two-faced re- 
frigerator that opens with gay abandon at will onto 
the living room or onto the kitchen leaves us com- 
pletely cold (if we may use the word) ... We like 
our refrigerators single-faced, frank and candid, and 
minding their business in the kitchen. And come to 
think of it, this idea, if carried out, may well drive 
into deep-seated frustration that segment of our 
population that does manage to exist with only a 
dining alcove in the kitchen. 

It would be real nice if we could get some simple, 
compact, efficient, easily serviced and _ low-priced 
refrigerators for simple homes. 


Capsule Notes on 
Research Reports— 


Tenth edition of “Industrial Research Laboratories 
of the United States” is now being compiled by the 
National Academy of Sciences-National Research 
Council. Publication is scheduled for mid-1955. Non- 
governmental laboratories devoted to industrial re- 
search are eligible for listing. 

A 26-page bibliography of government titanium re- 
search reports has been made available by the Office 
of Technical Services, U. S. Department of Commerce, 
Washington 25, D. C. Cost is 50¢ per copy. Report 
is identified as No. CTR-306. 

Some 657 abstracts or brief descriptions of govern- 
ment-owned inventions appear in “Metal Processes 
and Apparatus Machinery and Transportation Equip- 
ment,” available at $2 per copy (Order No. PB 
111467) from the Office of Technical Services, Com- 
merce Department. Of the 657 inventions listed, 311 
apply specifically to machinery. This book is the 
latest of a series prepared from the Patents Board's 
Index of Inventions, all intended to make available 
to industry, particularly small business, the results 
of government-financed technical research. 


—A. E. J. 
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ARROW-HART Interchangeable 
PUSH BUTTON CONTROLS 


The trend in industry is toward complete automation . . . “Push Button Factories”. The 

greater your progress toward automation, the greater will be your need for Push Button 

PUSH BUTTONS Controls that can be assembled easily and quickly to meet ever-changing conditions. A-H 

| Push Button Controls fill this need completely. They are completely interchangeable within 
the 3 basic lines offered ... STANDARD DUTY ... HEAVY DUTY .. . OIL TIGHT . . . and 


3 
i are equally adaptable to local or remote control. 
sniesionejeemeal ene q p 








co:ce6 m0 


Advancement toward automation means greater centralization of control . . . and creates 
i SELECTOR a demand for maximum performance in minimum space. A-H control units are tailor-made 
/ SWITCHES for this job. A large number can be assembled in special small-size, space-saving panel 


boards. And, like all A-H controls, these units set new standards for dependability. 


LD STANDARD DUTY LINE... Compactness assures easy mounting in convenient locations. 
Suitable for use under all usual operating conditions up to 600 volts. 


| PUSH-PULL or ; ; , 
) PUSH-AND- HEAVY DUTY LINE... Larger, sturdily constructed with heavier contacts, they success- 


TURN BUTTONS fully meet challenge of tough operating conditions. Ideal wherever heavy control currents 
must be handled with unusual frequency. 





' OIL TIGHT HEAVY DUTY LINE . . . When control stations are positioned on machine 
i tools and other equipment where they will be convenient to the operator but may be 





& 
PILOTS sprayed or flooded with cutting oil or similar fluids, these oil tight controls are the answer. 
i MAIL COUPON TODAY FOR FREE LITERATURE THAT GIVES COMPLETE DETAILS 
INDUSTRIAL CONTROL DIVISION 
© 
SINCE Be R & a Ww K A R T THE ARROW-HART & HEGEMAN ELECTRIC CO. 


INDUSTRIAL CONTROL DIVISION 


103 HAWTHORN STREET, HARTFORD 6, CONN. 
103 HAWTHORN ST., HARTFORD 6, CONN., U.S.A. 

















Offices, sales engineers and warehouses in: Atlanta, Please send available literature on A-H Push Button Controls. 
Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Dallas, Detroit, Houston, Indianapolis, Los Angeles, NAME 
Milwaukee, Minneapolis, New York, Philadelphia, 
Pittsburgh, St. Louis, San Francisco. In Canada: POSITION 
Arrow-Hart & Hegeman (Canada) Ltd., Mt. Dennis, 

1890 Toronto. In England: Arrow Electric Switches, Ltd., COMPANY 
Ealing, London W5. 

0 : MOTOR CONTROLS e WIRING DEVICES COMPANY ADDRESS 
uality ENCLOSED SWITCHES e APPLIANCE SWITCHES CITY ZONE __STATE 


~ —— me — . se < 
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Over 1,000,000 


OVER A MILLION families wash their clothes in Laundromats 
Westinghouse also does a big export business, so these machines have 
to be trouble-free. aoe 


i 





a 


HERE, a man installs the main suspension springs. The springs are AS UNIT IS INSTALLED in shell, man holds top damper spring. Notice 
periodically tested to meet severe 450 c.p.m./%-inch amplitude, vibra- damping blocks on end of flat spring to reduce excess movement. 
tion tests. 
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Laundromats in use, but... 


“We've never had a failure with 
American Quality Springs’ 


says WESTINGHOUSE ELECTRIC CORPORATION 





HE Westinghouse Laundromat has been a household 
T word ever since the first unit rolled off the production 
line in 1940. Since then, Westinghouse has produced over 
1,125,000 Laundromats. Despite many important im- 
provements, the superb spring suspension system has 
stood the test of time. It’s the same today as it was in 
1940, because it was designed so well in the first place. 

Three different styles of American Quality Springs are 
used in the Laundromat. The coil springs support the en- 
tire weight of the machine within its shell. The flat steel 
springs contain friction dampers that limit excessive 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 


movement caused by an unbalanced load during the spin- 
dry cycle. 

Failure of a coil spring could damage the entire ma- 
chine. At the least, it would mean an expensive service 
call. But, because of the efficient design, and the com- 
pletely reliable American Quality Springs, no spring has 
ever failed in a Westinghouse Laundromat. 

If service like this makes sense to you, get in touch with 
your nearest American Steel & Wire representative. We 
make all kinds of springs, any steel, any finish. And you'll 
get the same kind of quality that Westinghouse gets. 





COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 


+ UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


— 0-S-S American Quality Springs 
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BOTTOM DAMPER springs are installed. Because of the entire engineered WESTINGHOUSE LAYS DOWN rigid specifications for their American 
suspension, Laundromat was one of the first washers that didn’t have Quality Springs, proving their motto, “Quality must be built into a 
to be bolted to floor. product.” 
G 
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YOU SAVE ON MATERIAL COSTS—and de- 
sign better, more compact more saleable 
products—when you take advantage of the 
significantly smaller size and lighter weight of 
today’s G-E fhp motors. Hundreds of G-E 
customers already have! 





ee 


YOU SAVE ON ASSEMBLY COSTS. Lighter and more compact, 
new G-E fhp motors are far easier to handle. Result: less fatigue 
for your workers, greater production efficiency. 


YOU SAVE ON TRANSPORTATION COSTS because G-E motors 
on your products weigh up to 50% less than other makes. Add 
in savings due to lighter mountings or housings. 


New General Electric motors help you 
cut material costs, improve products 


Smaller, lighter G-E fhp motors save on assembly and shipping, too! 


YOU SAVE THREE WAYS when all-new General Electric 


protection, reduced motor maintenance, and wider 


fractional-hp motors power your products: (1) On mate- 
rials—because these G-E motors are up to 40% smaller, 
they permit you to use smaller mountings and housings. 
(2) On assembly—up to 50% lighter, they reduce han- 
dling fatigue, help boost assembly-line efficiency. (3) On 
transportation and storage—they cost less to ship, re- 
quire less warehouse space. 


MORE COMPACT, ATTRACTIVE PRODUCTS are another 
benefit of these new G-E motors. When re-designing, you 
can take advantage of their smaller size and lighter 
weight to improve your own products, make them more 
compact and saleable. 


4 MOTOR LIFE INCREASED, TOO! New G-E fhp motors 
_ Bive you longer life and greater dependability as well as 
more compact power. They feature new design techni- 
ques and modern materials which mean greater motor 


motor usability. For example: 


e New G-E insulation system provides superior protec- 
tion against moisture, aging, and deteriorants through 
use of Mylar* polyester film slot-insulation, Formex** 
wire, Glyptal** varnish and Neoprene leads. 


e New G-E lubrication system doubles lubrication life 
. . On some applications no relubrication required. 


e Quiet, all-angle G-E sleeve bearings permit operation 
of motors in any position, eliminate the need for many 
costly specials. 


TO START SAVING with these popular new motcrs, con- 
tact your nearby G-E Apparatus Sales Office today. Or 
write for Bulletin GEA-5567 to General Electric 
Company, Section 702-11, Schenectady 5, New York. 


*Dupont Trade-mark 
**Reg. Trade-mark of General Electric Company 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 











INSTRUMENT guide- 
RUGGEDIZED INSTRUMENTS —to military specifica- 


tions, available in 2%”, 
3%” and 4%” sizes in D-C, movable iron A-C, rectifier type 
A-C and thermo instruments. All have sealed, externally oper- 
ated zero correctors—shock-resisting, flat plastic windows—and 
connection terminals molded into internal rubber. 








ULTRA-SENSITIVE RELAYS —extremely compact and 


: rugged relays which op- 
erate on values as low as 4 microampere or 4 millivolt, direct 
from thermocouples, resistance bulbs or other generators of 
minute current. Handle substantial wattage at 110 volts on 
non-chattering magnetic contacts. Available with single or 
double contacts, fixed or adjustable, manual or solenoid reset. 






“MOTOR LOAD %"’ METERS —WESTON “‘per-cent 
load” ammeters and watt- 
meters make it easy for operators to secure optimum produc- 
tion from lathes, milling machines, automatics, grinders, etc. 
Prevent overloading—reduce tool breakage—assure uniform 
quality with fewer objects. Other scale calibrations available. 


RECORDING POTENTIOMETER —ideal for built-in needs 
because of its extreme 
compactness plus ruggedness and simplicity. Ranges changed 
simply by inserting required range standards. Chart speeds 
changed by simple screwdriver adjustment. Plug-in amplifier 
removed in a jiffy since no soldered connections are used. 





Literature on any of the above instruments sent on request. 
WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, New Jersey. 

8106 


nn. 3 : 


16 


wtSTO™ 





ELECTRICAL MANUFACTURING 






NE TRE. SP SS Seg 





Ee en TE 


ING 


1 RCM Ae LE ANTLERS 


— 


| 


Think of. CENTRAL 


ALL HEAD STYLES * ALL METALS 


PRECISION PRODUCTS~— Central Screws with standard external, 


internal, countersunk or helical washers are supplied as single pre- 
assembled units with Phillips Recessed, standard slotted and clutch 
head screws—all head styles and all metals. With predetermined 

=- = spring action and a free spinning position on the shank, they drive 
right and stay tight! 


SALES ENGINEERING — The Central factory-trained man nearest 


you will gladly assist with your lockwasher assembly problems. He 
qualifies through long experience to recommend the correct Sems 
Lockwasher Screw that will, in each instance, insure a speedy, efficient, 
low-cost vibration-free assembly. 


: 
a4 3 COMPLETE FACTORY STOCKS. Fast deliveries of Central’s 
ke s 






Sems Screws and other standard items in Central’s complete line of 
fasteners are available f.o.b. from Chicago, Keene, N.H., and Los 


1914 © 1954 Angeles. Write—wire—phone—teletype now. 


SERVING 
INDUSTRY - CHICAGO, ILL. 
MORE THAN i, 


40 


YEARS 





KEENE, NLM. 


vu Can Oepend on Central’ 


MST 


ANC ih 


350) SHIELDS AVE., CHICAGO 9, ILLINOIS 
3028 E ELEVENTH ST., LOS ANGELES, 23 CALIF. © 149 EMERALD ST, KEENE, NH rs 
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whirling bobbins, flying shuttles and racing machinery turning out endless miles of fabrics. 
In the thick of this activity, you’ll find National Vulcanized Fibre standing up to vital 
and very exacting jobs. 

Shuttles are armored with tough, resilient National Vulcanized Fibre to take the hard 
slam-bang without breeking, and to present a glossy, wear-resistant finish to thread or yarn. 
Bobbin heads made of vulcanized fibre are light in weight . . . prevent snagging of yarn 
because of their smooth edges . . . take tough-to-handle synthetic yarns in stride, and do 

a better job at higher speeds. 
"| Gears, bearings, cam followers, cake inserts, binder pins and picker sticks all wear 
: longer when they are made of National Vulcanized Fibre. 

And a great bulk of textiles-in-process travels safely through the mills of the world 
in National roving cans, trucks, trays, barrels and boxes . . . all made of smooth, hard, 
long-lived vulcanized fibre. 

The textile industry is but one of many which find multiple uses for this miracle 
material. In addition to the points listed above, it combines good electrical properties with 
unusual mechanical strength . . . it machines easily . . . is economical to use... 
and comes in sheets, rolls, rods, tubes and fabricated parts. 

If you’re in the transportation, communication, electrical, electronic, or most any other 
business, you’re probably using versatile vulcanized fibre somewhere right now. And just as 
likely you can use it to good advantage many other places. Let’s get together 
. on all of the problems it can answer. 


NY AA T'i@o N Aa EZ, Also manufacturers of Phenolite Laminated Plastic, 


Vul-Cot Waste Baskets, Peerless Insulation, Materials 
WULCANIZED FIBRE co. Handling Equipment, and Textile Bobbins. 





WILMINGTON @9, DELAWARE 


FREE BOOKLETS TO HELP YOU—We’d like you to have, without obligation, 
a copy of either or both of these newly-printed booklets: 

1. Meet “Sherlock”? Fibre (or, Clues You Should Know To Make 
Profits Grow). Tells—at a minimum of your reading time—why National 
Vulcanized Fibre is ‘‘the material of a million uses.”’ 

2. Materials Handling Equipment For Textile Plants. Describes the 


roving cans, trucks, trays, barrels and boxes made by our Fibre Specialty 
Division. 





Ask the National representative nearest you for your copy (see classified 
directory). Or, write to National Vulcanized Fibre Co., Dept. A-12, 
Wilmington 99, Delaware. 
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| Gaylord supplies Drumpaks ree) 
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Tough to pack it?... DRUMPAK IT! 


Because of its unusual adaptability in size and shape, 
a wide range of products are being profitably shipped 
in Drumpak. Water heaters, air conditioners, furnaces, 


forgings, carpets and bulk chemicals are just a few. 


The Gaylord-originated Drumpak design cuts pack- 
ing costs, speeds product handling, gives greater pro- 


tection and is easier for the customer to open. 


You'd be interested in some of our Drumpak cost-saving 


case histories. Call your nearby Gaylord sales office. 


CORRUGATED AND SOLID FIBRE BOXES+ FOLDING CARTONS + KRAFT PAPER AND SPECIALTIES « KRAFT BAGS AND SACKS 


GAYLORD CONTAINER CORPORATION * ST. LOUIS 


SALES OFFICES FROM COAST TO COAST * CONSULT YOUR LOCAL PHONE BOOK 
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meet the need for 


permanent 


electrical 
insulation 


For sustained electrical insulation in the presence of 
heat, flashover, chemicals and acid fumes... you can 
depend on Electrical Porcelains. 

A compound of inorganic materials—various types 
of clay, feldspar, and flint—fused in the kiln— 
Electrical Porcelains stand up under severe service 
conditions. They do not lose their inherent electrical 
insulating properties. 

Repeated flashover, for example, does not injure 
Electrical Porcelain. Arcs over porcelain do not leave 
carbon tracks. The softening temperatures of 
porcelains are between 2500 F. and 2700 F. 

Electrical Porcelains are inert to most chemicals and 
corrosive vapors. This means that parts may be 
placed in proximity to soldering or brazing without 
danger from flux vapor absorption. 

Design flexibility—the matching of properties with 
specific application requirements—is provided by a 
wide range of special formulas. Any of the companies 
listed below will be glad to consult with you on 
your insulator problems, preferably before designs 
are finalized. 


Sponsored by these members of the 


DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 3000 corry AVE.. AKRON 14. OHIO 

THE CERAMIC SPECIALTIES CO. 444 west sixtH STREET. EAST LIVERPOOL. OHIO 
THE COLONIAL INSULATOR CO. 937 GRANT STREET. AKRON 11. OHIO 

KNOX PORCELAIN CORP. xnoxvitte 1. TENN 

NEW JERSEY PORCELAIN CO. new york AVE. AND PLUM ST.. TRENTON S.N. J 
PORCELAIN PRODUCTS. INC. wesr sanousky STREET. FINOLAY. OHIO 

THE UNIVERSAL CLAY PRODUCTS CO. 1501 € First stREET. SANDUSKY. OHIO 
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A Source You Can Rely on... 
A Name to Remember 


Experience is a valuable asset in the development, manufacture 












and distribution of any product. In this respect we offer you 
the cumulative benefits of Continuous Service to Industry Since 
1887 ... including origination and pioneering of mass-produc- 


tion equipment for the economical manufacture of washers. 


SINCE 1887 


No matter what your washer requirements may 
be... whether for U. S. Standard Washers, 
SAE Washers, Rivet Washers, Lock Washers, 
Light Steel Washers, Finishing Washers, Machine 
Bushing Washers or Special Washers of any size, 
any desired material or finish . . . “MILWAUKEE 
WROT WASHERS” is the name to remember! 
Here, in the world’s largest plant devoted to 
this specialized type of production, we have 
available more than 25,000 sets of dies — q 
priceless asset in providing the most complete and 
comprehensive selectivity to meet your needs, 


Write for Catalog “30”. 


WASHERS | 


St on 


STAMPINGS 





If it can be punched out of metal —if die-making 
ingenuity and tool-making facilities can provide 
the means for producing stampings to meet your 
production specifications; if the job can be han- 
died most advantageously as a stamping—again, 
“MILWAUKEE WROT” is the name to remember. 
Here is a soundly established source of supply 
you can rely on — plus Quality Standards that 
are a source of pride to us, as manufacturers, 
and a source of satisfaction to our most dis- 
criminating customers. We'd like to serve you. 


Let us quote on your requirements . . . covering 
fabrication in any material and in any finish. 
Furnished machined, heat-treated or surface- 
ground, as may be specified. 


WROUGHT WASHER MFG. CO. 


THE WORLD’S LARGEST PRODUCER OF WASHERS 


22006 SOUTH BAY STREET MILWAUKEE 7, WISCONSIN 
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THE THREE CUTLER-HAMMER STARS * * * STAND FOR THREE NEW STANDARDS 


installs easier 
tory etey te cover, do wy ile ee Ly works better 





lost on floor; a typical time-saving design detail. 


i : = X lasts longer 








an weer oes 





3. Pull in wires...Making conduit connections and pi 
2. Remove entire storter mechanism... by merely loosening wires is a cinch. Ne starter mechanism or side walls | 
. three screws. Then light, easy-to-handle skeleton case can be in the way. No skinned knuckles or damaged starters. 
d installed. Embossed mounts for good job on uneven surfaces. 

S, And upper mounting holes are keyhole slotted. 
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\ Factory records everywhere today show the cost of installing 
y motor control is almost always greater than the cost of the 
t equipment, often two to three times as much. That is why > nc sh. 
: . Cutler-Hammer engineering made easier installation a key 
: objective in designing the new Cutler-Hammer 3X yx yx Motor MOTOR CONTRO 
. Control. When you buy motor control, figure its real cost, its 
; installed cost. Then you too will insist on Cutler-Hammer! 
; Your nearby Cutler-Hammer Authorized Distributor is ready 
to serve your needs. Order from him today. 

CUTLER-HAMMER, Inc., 1264 St. Paul Ave., Milwaukee 1, Wis. 

[ : ie 
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Designer's 
NEW G-E 77‘) c£ad MOTORS 
now available through 10 hp 


TRI-CLAD ‘55‘ MOTORS—3-PHASE, 60 CYCLES, NEMA DESIGN B 


HP 3600 RPM 1800 RPM 1200 RPMs 900 RPM snenamy ne ee ee 
Rae ed new G-E Tri-Clad ‘SS’ motors listed 



























































J : ; . aca ca 
Ya ai | K182 220/440 v this chart. With this increased availabil- 
Y% | | K182 220/440 v* K134 220/440 v* | ity you can take advantage of the excel- 
550 v __._| lent customer acceptance of G-E motors 
1 208 v by installing them on your machines, 
K182 220/440 v* 
550 v Here is why designers are specifying 
1% | K182 220/440 v* 208 v K184 220/440 v* K213 220/440 v* | Tri-Clad ‘55.’ Weight is reduced up to 
550 v K184 220/440 v* 550 v | 33% and size up to 40% in some ratings, 
550 v | permitting cost reduction in mounting 
2 K184 220/440 v* 208 v s K213 220/440 v* K215 220/440 v* | structures, handling, storage, installation, 
550 v K184 — v 550 v | and savings on space in your machines. 
| 
3 K184 220/440 v" 208 v K215 220/440 v* 208 v* Many modifications are also available, 
550 v K213 220/440 v* K254U 220/440 v* | such as NEMA “‘C”’ face and “‘D” flange 
* ° 
550 v | 550 v end shields for round frame or foot- 
| 208 v* 203 v* mounted motors, brake motors, gear- 
« K213 220/440 v* K215 208 v K254U 220/440 v*| K256U 220/440 v* ; : 
220/440 v* | ao sa0 motors, shell type motors, three-quarter 
—_—__—_——-| motors, and hermetic motors. 
208 v* 208 v* ‘ : 
7%| K215 220/440 v* | K254U 220/440 v*| K256U 220/440 v* | Write for Bulletin GEA-6200, “Mak- 
550 v* 550 v* 








| ing the New Tri-Clad ‘55’ Part of Your 


208 v* 208 v* | | Product.” It shows how the new GE | 


10 K254U 220/440 v* | K256U 220/440 v* Tri-Clad ‘55’ will increase the perform- 
550 v* 550 v* 


ance and saleability of your equipment. 
* Indicates totally-enclosed motors are available. 


New single-phase motor 
has improved characteristics | 


G-E engineers have designed new stand- change. Perma-numbered leads are easy 
ards of performance into this new Tri- to identify, and capacitors are mounted 
Clad ‘55’ single-phase motor. It contains in feet, protected but easily accessible 
more magnetic steel and copper for higher from bottom. The cast-iron frame won't 
full-load speeds, a new insulation system _ twist out of line. Longer life is assured by 
for higher overload capacity, and higher the water-shedding stator, polyester film 
breakdown torques for starting high- insulation and the most modern bearing 
inertia loads. system. For more information, write for 

Terminal board is easy to get at, and __ the descriptive Bulletin GEA-6240, “New 
motor is reversible by a simple lead Tri-Clad Single-phase Motors.” 
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MOTOR & CONTROL 
TALS 





1 all 





1 in 
ibil- L 
cel- RIGHT SIDE BOTTOM LEFT SIDE THROAT THRU-BOLT 
tors MOUNTING MOUNTING MOUNTING MOUNTING MOUNTING 
ying a ° 
| Complete new line of G-E strongbox solenoids 
ngs, 
‘ion, 
“| requires 22% less space, offers 5-way mounting 
able, 
ange Straight-line force can now be built into 
‘oot- your machine designs easier than ever 
rear- with General Electric’s new line of strong- 
sal box industrial solenoids. The entire 
solenoid has been redesigned to incor- 
porate the features you’ve asked for—to 
Mak- increase the solenoid’s versatility, elec- 
Your trical and mechanical life. 
GE | Flexible and compact, new G-E solenoids 
ae can be mounted in any of five positions 
rt. i as shown above. Wiring is simple. Leads 
and built-in terminal boards are fur- 
nished on all strongbox coils. The smaller 
size helps reduce your space problems 
! and material costs. 
Complete rating coverage is supplied by 
nine separate sizes, all of which are avail- 
) able in push or pull forms, 25- to 60-cycle ; c : ; ’ 5 P 
a-c and d-c. Nominal ratings at maximum 22% SAVING IN SPACE is shown in the three illustrations above, in which red outlines 
; indicate size of previous models of the same rating. A new method of winding gives you 
easy eer ee ee to 36 oe = the protective advantages of layer-wound coils in less space than random-wound coils. 
inted in. pull—3.0 to es TUN Um i ic is fee es ss ns es es es ec as es Ss ai 
sible to 33 Ibs.; 1-in. push—4.3 to 28 Ibs. General Electric Co., Apparatus Sales Division, Sec. B668-118, Schenectady 5, N. Y. | 
‘ Laboratory tests have proved these | : : 
von t : Please send me the following bulletins: / for X for 
aa new solenoids last much longer. The | reference immediate project | 
“ strongbox coil, laminated steel plunger | GEA-6240 Tri-Clad Single-phase Motors | 
aring nea imeaaee plunger-guide | GEA-6200 Making the New Tri-Clad ‘55’ Motor a Part of Your Product | 
—— | GEA-6215 New Industrial Solenoids | 
e for For more information, contact your CONSULT YOUR SWEET’S PRODUCT DESIGN FILE. You'll find every- j 
‘New nearest G-E Apparatus Sales Office or thing electric for machinery manufacturers in the General Electric section. 
Distributor, or check the coupon for 
Bulletin GEA-6215. 7 eee tales | 
od 
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New, compact G-E machine-tool transformers 
meet JIC standards, mount easier, faster 


Basic standard transformer ratings are 
available with fuses or circuit breakers 
with or without terminal boards, in the 
new line of G-E transformers, thus en. 
abling you to give your customer 
exactly the transformer he requires— 
in effect “special” units at stock item 
prices. 




























All electrical requirements of NEMA 
and JIC are met by these space-saving 
units. Built specifically for machine-tog} 
operation, ease of mounting helps reduce 
installation cost, and low price helps 
you keep over-all equipment costs down, 


The wide rating range of these new 
units covers one hundred different 
machine-tool transformers. There are 
eight volt-ampere ratings: 50 to 1500 
va. Two frequency and primary voltage 
combinations are available: 60 cycles, 
230/460 volts, and 50/60 cycles, 230/ 
460/575 volts. Two secondary voltage 
combinations offered are 60 cycles, 115 
volts for domestic use, and 50/60 
cycles, 115/95 volts for domestic or 
import use. There are five construction 
combinations, 50 to 150 va, and seven 
more, 300 to 1500 va. For information 
and specifications, write for Bulletin 
G-E 0.5 KVA TRANSFORMER WAS EASILY MOUNTED ON THIS CONTROL PANEL GEC-1270. 





















SELECT FROM SEVEN 
ACCESSORY GROUPS— 
OFFER CUSTOMERS 
A “SPECIAL” UNIT 
AT A STOCK PRICE 
















Basic transformer 
with terminal boards 


With terminal boards; 
fused secondary 


With terminal boards; 
circuit breaker in secondary 

















With terminal boards 
and 2-fuse board 


With secondary terminal boards; 
primary leads out 


With terminal boards 
and 4-fuse board 


Basic transformer 
(leads out) 
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Versatile Calrod” heaters offer low-cost, 
uniform heat for any size or shape product 





If you use heat on your machines, in- 
vestigate G-E Calrod heaters. One 
machine manufacturer, for example, 
locates a Calrod over-the-side immer- 
sion heater in a cleaning solution at the 
discharge end of a bolt-making machine, 
(shown above). Bolts coming from the 





G-E selsyns provide automatic 


synchronized motion control 


Use these economical, low-maintenance 
G-E selsyns to interconnect two or more 
remote points of a system. They provide 
accurate, automatic, synchronized in- 
dication or control, and can be designed 
into an extremely wide variety of 
machines and systems. Use them for 
indicating positions, for signaling sys- 
tems, for automatic or remote control, 
or for recording changes instantaneously 
and dependably. Selsyns are rugged and 
compact. Simple in construction, selsyns 
require no complicated adjustments and 
their sturdy parts help assure long, de- 
pendable operation. Bulletin GEA-2176. 
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machine are cleaned of oil, grease, and 
dirt at much lower cost than former 
cleaning methods. Installing a ‘“‘spot”’ 
or ‘“‘zone’’ of heat into your machines 
is simple and inexpensive with Calrod 
heaters. Write for Bulletin GEA-5886. 


*Registered Trade-mark of General Electric Company 
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G.E.’s space-saving resistors 


reduce storage, handling costs 


Sturdy, lightweight G-E resistors pro- 
vide space economy and meet special 
design requirements. There are three 
types: smoothwound to give high re- 
sistance with low current ratings; open- 
wound wire, for applications with inter- 
mediate needs; edgewise wound ribbon, 
for low resistance in high current cir- 
cuits. Extremely versatile, they are 
offered in 3, 6, 9, 12 and 15 inch lengths. 
Units of same length can be combined 
in one mounting frame. Use them for 
difficult mountings, long life and smooth 
operation. See Bulletin GEA-4527. 


New G-E curved-surface roughness same van cut rejects 


To help measure roughness of internal 
or external surfaces, General Electric 
announces a new set of scales with 
cylindrical surfaces that provide stand- 
ards of comparison by sight and touch. 
The scales offer a quick, convenient, 
low-cost method for the machinist and 
inspector to check roughness specifica- 
tions selected by the designer. Time is 
saved and guesswork ended. One scale 
has values from 4 to 63 microinches, 
produced commonly by grinding, hon- 
ing and superfinishing. The other has 
values from 16 to 250 microinches, ob- 
tained usually on lathe and screw ma- 
chines in turning and boring. Write for 
Bulletin GEC-774. 


General Electric Co., Apparatus Sales Division, Sec. B668-119, Schenectady, N.Y. 


Please send me the following bulletins: 


GEC-1270 New Machine Tool Transformers 


GEA-5886 Calrod Electric Heaters 


0 GEC-774 Surface Roughness Scales 


-) GEA-2176 Selsyns 
C0 GEA-4527 Resistors 


CONSULT YOUR SWEET'S PRODUCT DESIGN FILE. You'll find everything 
electric for machinery manufacturers in the General Electric Section. 


NAME 


CITY 


V for reference 





X for immediate project 


COMPANY 
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1 NEW RECTIFIER | 

DELIVERS FULL 

RATED POWER at\ = 

{rove ize) | 

3022 45 v" a ai ; 


Fansteel announces an entirely new 
Selenium Rectifier: 


Able to operate at 100°C (212°F) and 
deliver full rated power output, 


ae ° 
949° - (00 continuously, with no derating whatever. 


— 


FAHRENHEIT & Able to operate at ambient temperatures 


up to 150°C (302°F) with only 
moderate derating. 


3 Available in all standard cell sizes and 


all standard circuit arrangements. 


a Available with all standard protective 
% finishes—moisture resistant, salt-spray 
resistant, fungus resistant. 





5B Now in production for specialized 


applications. Tell us your problems and 









} we will make recommendations. 
4 
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CTC’s coil forms pass their physical 
exams in great shape — thanks to pre- 
cision manufacture. 

The basic materials of these forms 
are certified, then checked again by us, 
before the forms are made. Each manu- 
facturing detail is quality controlled to 
the high quality standards that enable 
us to offer guaranteed electronic com- 
ponents, custom or standard. 

Forms then get these physical check- 
ups: mounting studs checked for in- 
ternal and external threads, for general 
size and electroplating; form checked 
for 1.D., O.D. and concentricity; slug 
checked for threads, dimensions, elec- 
troplating and checked electrically for 

and permeability; final assembly 
checked for tightness, chips and cracks. 

Other CTC components benefiting 
from CTC precision manufacture in- 
clude terminal boards, terminals, ca- 
pacitors, swagers, hardware, insulated 
terminals and coils. For all specifica- 
tions and prices, write to Cambridge 
Thermionic Corporation, 453 Concord 
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Avenue, Cambridge 38, Massachusetts. 
West Coast Manufacturers contact: 
E. V. Roberts, 5068 West Washington 
Blvd., Los Angeles 16 and 988 Market 
St., San Francisco, California. 


Coil Form Data: Made of grade L-5 silicone im- 
pregnated ceramic. Winding diameters from .205” 
to 4%”. Mounted heights from '%2” to 1''A.5”. Cer- 
tain forms, known as Type C, are also available 
with silicone fibreglas terminal retaining collars 
permitting 2 to 4 terminals. These are excellent 
for bifilar windings and advantageous for single 
me windings because they permit terminals to be 
ocated above or below winding, thus shortening 
wiring to circuit elements. 


Laboratory Coil Kit. Type X2060 aids in develop- 
ing prototypes and pilot models. Contains 10 sl 


tuned coils of L86 size T: C, ranging from 
Microhenries to 800 Microhenries, each slightly 
overlapping next coil in scale. Kit contains mount- 
ing hardware and lists such information as in- 
ductance range, wire size, number of turns, Q 
value. Coils are color-coded to chart for easy 
quantity-order. 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 


custom or standard 





WHY GAMBLE. 


that your motors 
won't burn out? 


Why chance costly returns—or lost custoy, 
ers? Do as scores of original equipmey 
manufacturers do: insist on the Magne 
wire proved most reliable over many yeay 

. Anaconda’s glass-insulated Vitroter’ 
Magnet Wire or Anaconda’s Class } 
Silotex* Magnet Wire. 


Vitrotex gives hot spot protection a 
high as 130-135° C . .. while Silotex resis 
temperatures up to 180°C. This added pn. 
tection gives longer, more useful motorlife 


Vitrotex and Silotex have good windabi 
ity, small space factor, and high resistang 
to figure-eighting. They are strong, ye 
soft aid pliable. They wind easily and com. 
pactly. Whatever your winding method, 
Vitrotex or Silotex will produce a quic 
safe job with no danger of comebacks. 


Call your Anaconda Salesman toda 
Anaconda’s complete line of magnet wir 
plus constant research into new materiak 
and methods make him a good man ti 
know. Anaconda Wire & Cable Compazy, 
25 Broadway, New York 4, N. Y. 


*Reg. U.S. Pat. Off 


MAGNET WIRE 


ANACONDA 


oo) CLASS B 


A COMPLETE LINE: ANY TYPE, SIZE OR SHAPE — round, 
square, rectangular; your special needs will be 
given special attention. 
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Electric Motors 


If you’ve had any bearing problems in electric 
motors, chances are we've had the same ones. 
They’re bound to occur among the 5000 electric 
motors required to operate The Fafnir Bearing 
Company’s five plants. Ranging in size from 
1/20th to 40 horsepower, the ball bearing- 
equipped motors operate under practically every 
type of condition. Some are located in air-condi- 
tioned rooms. Others are located on tum-blast 
machines where steel grit is present. Most of 
them operate at standard speeds, but a few go 
as high as 100,000 rpm. al 


Records of bearing performance on these Wvsivation of coolant Siering equip- 
ment at Fafnir shows four electric 


motors are maintained continuously. Studies and sooters.. . . fun 40 WP. 1000 eum 
answers to problems are passed along to Fafnir motors on large pumps; a 5 H.P. 
field engineers. This information gives them 1800 rpm motor on agitator and a 
practical knowledge to add to their technical % = - Motor for driving skimming 
training . .. a combination that could help you poten, 

get the most bearing for your money. The Fafnir 4 


Bearing Company, New Britain, Conn. 





ie 
This generator set at Fafnir is 
operated by a 15 H.P., 1800 rpm 
motor (7!/2 KW.Gen.). The genera- 
tor is used as a field exciter for a 
large synchronous motor. 





Here is a Hi-Cycle Motor used in a 
finishing operation. It is equipped 
4 with Fafnir super-precision bear- 
ings. Operates up to 60,000 rpm. 


FAFNIR 


BALL BEARINGS 





MOST COMPLETE LINE IN AMERICA 


as 
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Wa ultation at any stage of the design prob 
em—no matter how remote the actua 
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the purchasing agent 


¢ PRODUCTS CORPORATION 
9551 Soreng Avenue, Schiller Park, Illinois ¢ Plants: Schiller Park, Illinois ¢ Spring Valley, Illinois ¢ Fremont, Ohio 
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Selector Switch i Snap Switch Push-button Switch Door Switch Solenoid Valve 
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RADIO CORPORATION 





SANGAMO 


ELECTRIC COMPANY 
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PYRAMID 
ELECTRIC 
COMPANY 


| DUMONT-AIRPLANE & 
MARINE INSTRUMENTS, Inc. 





Today, capacitors protected with special Celanese* electrical 


resins set new standards for performance. Comparable in cost to 
units produced with conventional, less durable materials, resin 
molded and resin impregnated capacitors operate more dependably 
at higher temperatures, offer moisture recovery advantages, are 
space-saving in paper and foil, and consistently deliver longer 
service. For superior performance in capacitors, 

be sure to specify Celanese “Resin Type’’. 

Celanese Corporation of America, Plastics Division, 

Dept. 105-L, 290 Ferry Street, Newark 5, N. J. 

Canadian affiliate, Canadian Chemical Co. Ltd., 

Montreal and Toronto. *Reg. U.S. Pat. Off. PLASTICS 
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BH 


use of Fiberglas 

heat-treated Fiberglas 

true high temperature flexibility 
vinyl-coated Fiberglas 

silicone rubber coating 

colors in silicone rubber 


true Class B (130°C.) protection 


BENTLEY, HARRIS ~~ 


*BH Non-<Fraying Fiberglas Sleevings 
by an exclusive Bentley, 
Harris process (U.S. Pat. No. 
“Fiberglas” is Reg. T.M. 
of Owens-Corning Fiberglas Corp. 


Brushes manufactured by 
Morganite, Inc., Long Island 
City, New York, used for 
automotive generators. Indi- 
cated in red is BH Extra 
Flexible Sleeving insulating 
the pigtail wires. 





FIRST CHOICE 
_ BH “Ex-Flex”, 


eI 


SLEEVING gf 


e BH “Ex-Flex” doesn’t stiffen with age, won’t crack 
or fray. 


e BH “Ex-Flex” resists harmful gases encountered 
when motors and generators require special attention 
for direct current equipment. 


e BH “Ex-Flex” prevents short circuits caused by shunts 
coming in contact with the opposite polarity. 


e BH “Ex-Flex” — Bentley, Harris Extra Flexible 
Fiberglas Sleeving — is one of a large family of tubings 
and sleevings each designed to meet specific require- 
ments for particular applications — electrical insulation 
that has offered quality protection to successful manu- 
facturers for more than a quarter of a century. 


BENTLEY, HARRIS MANUFACTURING CO. 


1212 Barclay St., Conshohocken, Pennsylvania 
Telephone: Conshohocken 6-0634 
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% 
Bulletin 709 
Solenoid Size 3 Starter 





Bulletin 702 Two and Three 
Pole Size 1 Contactors 





Bulletin 350 Drum Switch 
for Flush Mounting 





Bulletin 800T Oiltight 
Selector Switch 


> 


OILTIGHT PUSH BUTTON STATIONS 


MOTOR CONTROLS 
CT CLC mC ue 


When you sell your machines fully equipped with automatic 
motor controls, make these controls a featured sales asset. 
Standardize on a line... like ALLEN-BRADLEY ... having a 
world-wide reputation for QUALITY ... and you can guar- 
antee ‘complete’ customer satisfaction. 

Independent industry-wide surveys list ALLEN-BRADLEY 
controls at TOP preference among machinery users. In test 
after test ALLEN-BRADLEY motor controls are the first choice 
of designers, shopmen, and electricians. They like the simple 
A-B design and trouble free operation. They like the fine 
A-B appearance. They like the big line of A-B accessory 
controls that solve so many control problems so easily. They 
like the all around A-B “Quality.” 

We shall be glad to send you the Allen-Bradley Handy 
Catalog. Please write for your copy, today. 


The reason for The double 
the trouble free break fixed 





performance of contacts are 
Allen-Bradley mounted in the 
solenoid start- molded contact 
ers is the sim- block (shown in 
plicity of de- black). 

sign. There is The cadmium 
but ONE MOV- silver moving 
ING PART... 


and stationary 
contacts need 
no filing, clean- 
ing, or dressing. 


the ONE PIECE 
solenoid plung- 
er which carries 





the double They are good 
break moving SIMPLE— for millions of 
contacts (shown Only One Moving Part switching oper- 
in red). ations. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Limited—Galt, Ont. 


on 





Bulletin 849 Pneumatic Timer 
Adjustable—1/6 to 
180 Seconds 





Bulletin 801-802T 
Limit Switches 





Bulletin 700 Universal A-C 
4-Pole Relay 





Bulletin 892 Terminal Blocks 
for Special Control Wiring 








tere 
CONTROL PANEL 





















Williams punch and die making 
machine with A-B flush type starter. 





Ettco multiple spindle drilling and tapping machine with two 
Ettco single spindle tapping Allen-Bradley Bulletin 609 manual flush type motor starters. 


machine with manual flush starter. 


the appearance 
of your machines with A-B flush type motor starters 


These flush type motor starters give a 
smooth, modern appearance to the 
machines and, therefore, provide a “sales 
value” that can be used to advantage. 

Allen-Bradley Bulletin 609 manual start- 
ers, Bulletin 709 automatic starters, and 
Bulletin 712-713 combination starters can 
be furnished in several types of flush 
mountings. They are fully described in the 
Allen-Bradley Handy Catalog. Send for a 
copy, today. 


When contemplating the design of a new 
machine, take advantage of the oppor- 
tunity to ‘streamline’ your design by 
recessing into the base of the machine at 
least the starter—and perhaps this can also 
be done with the motor. 

Look at the trim appearance of the three 
motorized machines shown above. Note 
how the designers have provided recessed 
cavities for flush type Allen-Bradley Bulletin 
609 manual motor starters. 


RSON MACHINERY COMPANY IN 





Bulletin 609 manual 
starter in machine base 


General purpose 
with white interior 


THE LINE OF BULLETIN 609 MANUAL STARTERS 


Flush type Weatherproof & waterproof Explosion proof Single phase 





ENCLOSURES FOR EVERY OPERATING CONDITION 9-548 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. In Canada—Allen-Bradley Canada Limited —Galt, Ont. 





ALLEN-BRADLEY 


UTES Sal ele) MANUAL STARTERS 





many models of HELIPOT* 
precision potentiometers are 
stocked for immediate shipment 
...0ur engineers will gladly 
adapt standard HELIPOTS to your 
requirements...or build 
entirely new HELIPOTS for you. 


for information and specifications 


-.. write for data file 1208 
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Once your name was Og. You tired of shouldering 
mastodon steaks...of dragging your mate by her hair. 
You invented the wheel. 


Later, your name was Watt. Steam made your kettle-lid 
dance...and the Industrial Revolution was on. 


Yesterday, you were a bicycle mechanic named Henry...today, 
your brainchild’s descendants are counted in millions. 


Your name is legion. You created every linkage... 
every device...every system. 


You’re an engineer. 


You make things work better... faster... more accurately 
...-more economically. 


Next week...next month...next year...some system will need 
a better, faster, more accurate or more economical 

means of recording...or indicating...or computing...or 
controlling a process. 


You'll want precision potentiometers. 


You'll discover that Helipot makes the most complete line... 
linear and non-linear versions...in the widest choice 


of sizes, mounting styles and resistances. 


T 
p 0 jirst in precision potentiometers 










Helipot Corporation /South Pasadena, California 
Engineering representatives in principal cities 
a division of BECKMAN INSTRUMENTS, INC. 








You’re an engineer. 
Your career is in 
the making. 
Helipot would like 
to hear from you. 










COMPOSITE STOCK 


Composite Contact Material 
that meets your requirements 


Composite Contact Assemblies 


that cut your costs! 


There are many advantages for using General 
Plate composite contact materials, processes and 
facilities. Among the more important are better 
performance, longer operating life and lower fab- 
ricating costs. 


But that’s not all — here at General Plate you 
have a single source that can supply your contact 
requirements be it composite raw stock, contacts 
or complete assemblies. General Plate stock and 
contacts are available in a wide range of alloys 
designed to meet your specific requirements. 


General Plate Composite Contact Materials 
make it possible to manufacture complete contact 
assemblies to close tolerances by single blanking 


We Plat 


COMPOSITE CONTACTS 








FABRICATED ASSEMBLIES 





and forming operations. Compare 
this to other methods whereby the 
contacts and supporting members 
are fabricated separately and then 
assembled by brazing, welding or 
staking methods. 


By letting General Plate fabricate 

your complete contact assemblies, 

you will save money, time and trouble... need- 

less equipment cost and problems of scrap dis- 

posal are eliminated ... contacts and/or contact 

assemblies made to your exact specifications are 
shipped to you ready for installation. 


Write for complete information and Catalog 
PR700. 


You can profit by using 


General Plate Composite Metals! 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


412 FOREST STREET, ATTLEBORO, MASS. 
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\ HIGH INERTIA FLYWHEEL 


Repeated, rapid start-stop machine operation, im- 
practical with conventional motor drives, is now 
obtainable with Diehl Power Transmitters. Forty or 
more starts and stops per minute, hour after hour, 
are commonplace with these drives. Many manu- 
facturers have made substantial increases in machine 
output by the shortening of acceleration and deceler- 
ation waiting periods. 


In one compact unit, the Diehl Power Transmitter 
incorporates a totally-enclosed fan-cooled ball bear- 
' ing motor; a high inertia, dynamically balanced 





HEAVY DUTY CLUTCH e 





Starts-and-Stops 
per minute 





Power Transmitters 


Unequalled for Repeated Start -Stop Machine Operation 


POWERFUL BRAKE 


® TOTALLY ENCLOSED MOTOR 


clutch brake assembly. The actuation may be con- 
trolled mechanically or electrically. 


These Power Transmitters are now used extensively 
on machine tools, textile machinery, winding and 
spooling equipment, conveyors and many other types 
of machinery where repeated starting and stopping 
is required. In countless instances, the use of Diehl 
Power Transmitters has made it possible to simplify 
machines, reduce costs, improve operation, save 
space and eliminate over-motoring solely for accelera- 
tion. Many of your troublesome machine drive prob- 





flywheel; a positive short-throw, lever-actuated lems may be solved with Diehl Power Transmitters. 
Ge ei eee ae, Ce ee ah eran See a eee 
: i : , TURING Cc OMPANY ‘ 
, ; Electrical Division of THE SINGER MANUFACTURING COMPANY : 
‘ Finderne Plant, SOMERVILLE, N. J. : 
' ' 
: Please send me the following bulletins : 
: {_] Type “J Power Transmitter Bulletin No. EM-3303. : 
: [| Consolidated Motor Catalog and Price List No. EM-3310 
t Name- : 
: Company—— : 
' ' 
‘ ' 
Available in sizes from %4H.P.toSH.P. : ‘ee 
} 900, 1200, 1800 and 3600 R. P. M. : City State : 
COE EEE EEE EERE EEE EES EE EEE EEE REE EER ERE EBERT RE aed 
‘URING 
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Important news! 


EKPON vesin 828 with 
new Curing Agent CL gives 





Ir YOU are among the many users of Epon 
resin 828 for casting, laminating or other 
structural applications—you will welcome this 
new development of Shell Chemical’s continu- 
ing research program. 


Curing Agent CL* produces Epon resin 
polymers with improved mechanical and elec- 
trical properties at temperatures as high as 
300° F. After three hours’ immersion in boil- 
ing water or acetone, glass cloth laminates of 


Epon resin 828 and Curing Agent CL retained 
more than 95% of their initial dry flexural 
strength. And with Curing Agent CL you can 
use the “‘B-stage,’’ or pre-curing, process— 
permitting dry layups and specialized casting 
techniques. 


Your request will bring you a sample of 
Epon resin 828 and Curing Agent CL for 
evaluation, as well as a copy of Technical 
Bulletin SC:54-10. Write for them—today. 


Curing Agent CL is Shell Chemical Corporation’s name for metapheny- 
lene diamine. We do not manufacture Curing Agent CL. It is available 
in commercial quantities from E. I. du Pont de Nemours & Company 


and National Aniline Division, Allied Chemical & Dye Corp. 


* A development of Shell Chemical laboratories. Patent applied for. 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
380 Madison Avenue, New York 17, New York 


Atlanta » Boston - Chicago - Cleveland - Detroit - Houston - Los Angeles - Newark - New York « San Francisco + St. Louis 


IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited + Montreal + Toronte + Vancouver 
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FOR A BETTER DESIGN... 
Use Wire, Rod, & Strip 





FOR A MILLION PRODUCTS 


Alloy Wire, 
Rod and 
Sip... 


Design Engineers are taking advan- 
tage of the outstanding mechanical 
and electrical properties and excel- 
lent formability of Alloy Wire, Rod 
and Strip. Results: Better products, 
smaller and lighter products, prod- 
ucts that are more corrosion-resistant, 





more heat-resistant, more attractive 
—and more economical. 
Alloy Metal Wire Division can 





WELDING & METALLIZING WIRE 
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supply you with high quality wire, 
rod and strip in Stainless Steels, 
Nickel Alloys and Electrical Resist- 
ance Alloys. Why not put these ver- 
satile materials to work for you? 


SEND 
FOR FREE 
HANDBOOKS 
TODAY 


ALLOY METAL WIRE DIVISION 
H. K. PORTER COMPANY, INC. 


of Pittsburgh 


PROSPECT PARK, PENNSYLVANIA 


Inconel: provides the valuable combination 
of outstanding heat resistance, corrosion re- 
sistance and high strength required in many 
applications. 


RESISTANCE ALLOYS — 
’ Five grades of electrical resistance alloys are 


now in production in wire, rod and strip form. 
These are: Alray A—20 Cr, 80Ni; Alray C—15 Cr, 
62Ni, bal Fe; Alray D—18 Cr, 35Ni, bal Fe; 
Excelsior—45 Ni, 55 Qu; and Ni—Fe alloys. 

These high quality alloys find extensive ap- 
plications in the electrical and electronic 
fields. ; 


SPECIAL WIRE SHAPES — 


You can cut costs and improve- product per- 
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Users praise Phillips Cross-Recessed-Head Screus 
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RUST IS ELIMINATED ON APEX AUTO. 
MATIC WASHER because water can’t get 
under tight bond of Phillips screw 
heads. Their safety feature is also im. 
portant. “First,” says William A. 
Haverlock, superintendent of assembly, 
“it eliminates danger of both worker 
and customer cutting hands on burs 
aT 2 and sharp edges caused by driver slip. 
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etd bh is page. And, second, it reduces chance of 

™ direct injury to assembly personnel 

DOMINION ELECTRIC COFFEE MAKERS count on the neat appearance and easy from driver.’”’ Door hinge, above, is 
installation of Phillips screws. ““These screws give us product features we fastened with Phillips screws. 


can’t get using other screws,” states W. A. Reis, Product Engineer. Note, 
above, that the lower screw that fastens the handle is in a “blind” position 
and only a little distance from the bottom of the coffee maker. An ordi- 
nary one-slot screw would be too difficult to drive on a production line. 
A part of the coffee maker itself would have to be re-designed. 
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THE FASTENERS OF TODAY 


SINGER VACUUM CLEANERS, manufactured at the Finderne, N. J., Plant of 
The Singer Manufacturing Company’s electrical division, use Phillips ... AND OF TH E FUTURE 
screws in many applications. ‘““These screws help us maintain a peak sched- 
ule,” states Francis A. Gall, Vacuum Cleaner Engineer, “‘they greatly en- 





hance the beauty of our design, eliminate possible damage to exterior x marks the spot 
finish and provide a means for driving screws into hard-to-get-at places.” : 
Gerald Turley here makes difficult angle installations of a Phillips screw in ... the mark of extra quality 
motor. 


American Screw Company « Atlantic Screw Works, Inc. « The Blake & Johnson Co. + Central Screw Company - Continental Screw Company - The Eagle Lock Company 
Elco Tool and Screw Corporation - Great Lakes Screw Corporation - The H. M. Harper Co. - The Lamson & Sessions Company « National Lock Company + The National 
Screw & Manufacturing Co. - Parker-Kalon Div. General American Transportation Corporation - Pheoll Manufacturing Co. - Rockford Screw Products Co. « Scowill 
Manufacturing Co. » Shakeproof + The Southington Hdwe. Mfg. Company « Sterling Bolt Company - Wales-Beech Corp. 










(Advertisement) 
Lord Bonded-Rubber 
Products Set Standard In 
Vibration and Shock Control 


For Over Twenty-Five Years 

In the field of technical analysis 
and engineering to “design out 
destructive factors set up in the 
machines of industry by vibration 
and shock, Lord Manufacturing 
Company continues to pioneer and 
set the pace for precision made vi- 
bration control mountings and 
bonded-rubber parts. _ 

Years of experience in mounting 
aircraft engines and airframe com- 
ponents enable Lord Engineers to 
help industrial equipment designers 
in obtaining smoother operation, 
longer service life and increased 
safety in their machines. 

Lord Engineers draw from some 
27,000 basic designs and their varia- 
tions to solve many vibration and 
shock problems referred to them by 
machine designers. Add to this the 
continuous research engineering 
available from the company’s com- 


get plete laboratories, and it becomes a 
$8: matter of near impossibility to pre- 
‘A sent a vibration problem which can- 
ly, not find soluton in the Lord Organi- 
ane zation. The scope of Lord Design 
ip and Precision Manufacture covers 
sof | Vibration Control Mountings for 
“ aircraft engines and components in 


both the internal combustion and 
jet field, delicately balanced and 
precisely assembled units of ac- 
counting machines, electronic equip- 
ment, instrument panel mountings, 
shipping case mountings for the pro- 
tection of sensitive machines in 
transit. 

Designers of home appliances use 
Lord bonded-rubber parts for fan- 
hubs, flexible couplings and special 
components for washing machines, 
room air conditioners, mixing and 
juicing devices. Lord Flexible Cou- 
plings are used in the mechanism 
which operates motorcar windows 
and convertible tops. The turbine 
engine for heavy duty motor truck 
transport, a recent development of 


For a quarter century Lord has solved the vibration and shock 
problems of industry. In the manufacture of home appliances 
the necessity for controlling vibration is of first importance. 

For example in the Dormeyer Blender used in thousands of 
homes every day, a Lord Flexible Coupling provides smooth 
power delivery for the blending action and accommodates shaft 
misalignment between motor and blades. In addition, four Lord 
Mountings prevent vibration from telegraphing to the blending 
jar. These precision Lord Mountings also assure accurate posi- 
tioning of the jar on the base. 

Whatever your design problem may be . 
or smooth power transmission . 
to help you. 


. . Vibration, shock, 
. . we welcome the opportunity 





the Boeing Airplane Company, is 
connected to the power transmission 
by a special Lord Flexible Coupling 
and the engine itself is supported 
on Lord Mounts. Lord Engineering 
and Precision Manufacturing facili- 
ties are available to business and 
industry wherever Vibration and é 
Shock Isolation problems require a 


DETROIT 2, MICH. LOS ANGELES 28, CALIFORNIA CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 7046 Hollywood Blvd. 520 N. Michigan Ave. 811 Hanna Building 


PHILADELPHIA 7, PENNSYLVANIA NEW YORK 20, N. Y. DALLAS, TEXAS DAYTON 2, OHIO 


725 Widener Building 630 Fifth Avenue 313 Fidelity Union 410 West First Street 
Rockefeller Center Life Building 


LORD MANUFACTURING COMPANY « ERIE, PA. 


headquarters | 
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HERE WAS THE NEED 


Kenco, Inc., pump manufacturer of Lorain, Ohio, 
needed a special motor to power a new portable sump 
pump. The pump was designed to automatically 
discharge water from sumps, flooded basements, 
boiler room pits, transformer vaults, septic tanks 
and excavations. 


The pump, designed to operate completely sub- 
merged, provides maximum pumping capacity with 
minimum size and weight. 

To meet the severe demands of underwater 
operation and maximum portability, the following 
special motor requirements were essential: Unique 
provision for heat dissipation, positive moisture seal 
and utmost electrical efficiency. 
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| LTT] Sump Pumps! 


Manufacturer reports outstanding results! 


Kenco and Jack & Heintz engineers features necessary for underwater opera- 
combined their knowledge and skills in tion. In addition, the motor gives the 
designing a Customized motor to fit the pump a capacity of 3,300 gallons per hour 
unusual needs of a new sump pump. at 10-ft head—substantially above the 
The motor provides the pump with design objective. This is another example 
trouble-free operation, minimum size and of J&H ingenuity in custom designing a 
weight, high torque characteristics and motor to fit a specific product. 


These 5 J&H Customized Motor features assure KENCO complete dependability: 


SWITCH 1 To dissipate heat developed in stator and rotor, motor 
9 is hermetically sealed in a watertight case and filled 
bs with insulating oil. Heat transfer is from motor-to- 
oil-to-outer case-to-liquid. 





2 Rotor shaft machined to close tolerances to meet 
customer’s locating dimension and to insure accurate 


— ‘ assembly of impeller on shaft. A watertight seal 
: is assured through careful mating of motor and 
pump parts. 


3 Rotor vent holes baffled to avoid wasteful pumping 
of oil. Cooling fins omitted to eliminate friction loss 
and absorbed power—provides 90 watts gain in terms 
of electrical performance. 


" : 


™ A 


4 Stator slot and lead wire insulation especially selected 
for oil-immersion operation. Low moisture absorption 
is a feature of all materials selected. 


5 Oversized special alloy switch contacts, for operation 
in oil, provide positive action and long life. 


eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeene 


HERE IS THE RESULT—- DESIGN YOUR PRODUCT TO DO A JOB... 


: Arugged J&H Motor, incorporat- * 


ing Customized electrical and - Moe * fttow 
mechanical features, is an integral : 0 a 
part of each Kenco Pump. Sub- * 
! merged in water, each pump is - 


F hydrostatically tested at 10-psi | Avoid compromising your product design by taking advantage of 

j internal air pressure; waterproof- * an engineering philosophy geared to solve your special motor needs. 
ness is guaranteed to a depth ; Design your product to do a job . . . not to fit a motor! Write 
of 23 feet. Jack & Heintz, Inc., 17620 Broadway, Cleveland 1, Ohio. 





©1954, Jack & Heintz, Inc. 
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HERE THEY COME .. . 


New HI-VOLTAGE 
SELENIUM RECTIFIERS 
for the price of 
vacuum tube circuits! 


The long wait is over. Now you can design with reliable, trouble 
free high-voltage selenium rectifiers at a price competitive with or. 
dinary, power-hungry vacuum tube circuits. 

The secret lies in a new production method worked out by 
Union Switch & Signal engineers, the original developers of copper. 
oxide rectifiers back in 1926. Cells can now be produced with greater 
precision and at a lower cost than ever before. 

These are tubular rectifiers designed to fit standard fuse clips, 
Maximum RMS input voltage ratings vary from 13 to 3380 volts 
(with capacitive input filter.) Maximum DC current rating is 25 
ma., though other current ratings can be supplied on special order, 
Stacks may be combined in series, as full-wave bridge circuits, or as 
voltage doublers. 


MS UNIONS 


These new rectifiers will reduce the cost, the weight and the 
power consumption of any high-voltage, low-current circuit. In 
addition, they give you the priceless advantage of rugged, trouble 
free operation. 





CALL OR WRITE FOR MORE INFORMATION 


REPRESENTATIVES’ TELEPHONE NUMBERS ARE LISTED BELOW 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18 PENNSYLVANIA 
a | NEW YORK BOSTON BALTIMORE CHICAGO ST. LOUIS LOS Anon 
~ IVanhoe 3-2424 JAckson 9-3122 VAlley 5-3431 HArrison 7-0800 JEfferson 5-7300 Clinton 6- 
(Hempstead) (Wethersfield, Conn.) 


Copyright 1954 Westinghouse Air Brake Compony 
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All-steel motor and generator shells 


made by the CLEVE-WELD Process have 


¢ Radial Grain Flow 
¢ Superior Electrical Characteristics 
¢ No Hidden Metal Defects 


As made by the Cleve-Weld Process, a motor or generator shell is formed 
from a flat strip of steel rolled into circular shape. The abutting 

ends are joined by electric resistance butt welding, and the diameter and 
concentricity of the band are perfected by controlled expansion 

and contraction. A similarly formed band of smaller diameter may be 
heat-expanded and then shrink-fitted over the first, and 

brackets or legs may be welded to the outer shell as required. 


Such shells— with their radial, rather than axial, grain structure— 

provide those electrical characteristics which make for 

improved efficiency. They require very little machining and have 

good machinability. Because of the quality of the steel and the 

process used, they eliminate rejects due to flaws in the metal usually 

found in shells produced by other methods. They are economical, 

too! Let us quote on your requirements for shells from 6” to 48” in diameter. 
THE CLEVELAND WELDING COMPANY, 

West 117th Street & Berea Road, Cleveland 7, Ohio. 


(A subsidiary of American Machine & Foundry Company, New York) MOTOR MANUFACTURERS, 
GET THIS 28-PAGE BROCHURE 





THE CLEVELAND WELDING COMPANY 
West 117th St. & Berea Rd., Cleveland 7, Ohio 


Please send illustrated brochure describing the Cleve-Weld 
Process. 


Gy) products are better... by design 











The CLEVE-WELD)/Process' *.... 
for lower-cost circular “steel parts FIRM 
ADDRESS. 


-—--—-———---~-- 
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Today * * * competition-ming 


manufacturers on all sides are finding logi 
new reasons to use more and more alumio 
sheet products. Aluminum’s ready workabili 
corrosion resistance, strength, ease of weldi 
and joining, and the way it lends itself tos 
face finishes of distinction—all very off 
combine to make it first choice in metals, 


Revere can supply you, not only with a fal 
line of aluminum sheet products, but wi 
aluminum tube, extruded products, electri¢ 
bar, forgings and rolled shapes of the fine 
quality. Added to these are Revere’s renown 
copper and brass products which have bee 
staples of American industry for more 
100 years. 


REVERE KNOWS ITS A-B-C’s 


AWS 


Why not add the Revere A-B-C’s to yout 
own alphabet of manufacturing knowledge 
and experience? Call Revere NOW. Revere 
Copper and Brass Incorporated, Founded by 
Paul Revere in 1801, Executive Offices: 2307 
Park Avenue, New York 17, N. Y. q 
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Sunglasses for circuit breakers. 
If you were responsible for the 
health of a battery of big outdoor 
circuit breakers, you’d be pretty 
careful about maintaining the di- 
electric strength of the oil which is 
used in them. 

Exposure to too much sunlight 
tends to cause this oil to deteriorate 
and undermine its dielectric strength. 
So Canadian Westinghouse Co., Ltd. 
fits circuit breakers for outdoor use 
with “‘sunglasses”’ on the only part 
where the sun can get at the oil—out 
near the tips of the bushings that 
project like horns from the breaker 


ss 


Actually these “‘sunglasses’” are 
oil gauges, but they’re made of low 
actinic glass and it’s the “low actinic”’ 
that keeps harmful rays from sap- 
ping the strength of the oil. Here’s 
how this glass tames wayward ang- 
stroms: 


Wave length Percent 
(Angstrom Units) Transmission 
3000 0 
4000 1 
5000 4 


Low actinic is just one of many 
special glasses Corning has developed 
for handling problems of radiant 
energy. Not only the sun’s rays but 
rays of all kinds—from cosmic to 
infrared, from X- to radio—find a 
formidable opponent in glass. 


> If you’re interested in details, we 
have them for you. Just write us for 
our color filter catalog. It’s full of 
information on how to stop some 
wave lengths and let others go by. 
Or we'll be glad to have a look at 
your own special ray-controil prob- 
lem, if you like. Our researchers are 
better than fair-to-middling at turn- 
ing problem rays into rays of hope. 


On non-human tolerance. Tol- 
erance has a sort of chameleon-like 
aspect: in humans we want it broad 
and generous (Ralph Waldo Emer- 
son has worked that one over pretty 
thoroughly); in engineering mate- 
rials we often want it the opposite— 


narrow and close. (We’d like to work 
this one over briefly, because it’s one 
of the things glass has that may in- 
terest you.) 

Take the bore in thermometer 
tubing, for instance—the hole the 





mercury works in. It’s often so small 
you couldn’t force even a split human 
hair into it. But, even when we ex- 
trude it in mile-long lengths, we 
hold it to that dimension within a 
tolerance of +.0003”. 

And the glass jewel bearings which 
delicate instruments like potentiom- 
eters use—they’re made from rods 
accurate to a tolerance of .0235”. 
We make the rods. The instrument 
manufacturer buys them and makes 
the bearings—and gets a bonus, too, 
because he doesn’t have to final pol- 
ish them with abrasives. This saves 
time and money. 

The glass rotary sealing rings 
shown above are part of an almost 
all-glass chemical pump. They keep 
liquids from leaking out when the 
pump’s in action, which means they 
must fit tighter than tight. We make 
them to +.0005” tolerance. And we 
make them of Vycor brand 96% 
silica glass which maintains its di- 
mensional stability, resists acid cor- 
rosion like no other commercial 
material we know of, and stands the 
thermal shock that develops if the 
pump runs dry. 


> If you'd like more on the toler- 
ances you can hold glass to, on its 
ease of processing and its thermal 
and physical strength, the next par- 
agraphs tell you about two books 
that are good reading. 


Good reading, if .. . If you know 
an engineer who’s hungering for some 
really technical information about 
this complex material called glass, 
you might recommend adding a 
couple of brass-tack bulletins to his 
bill of fare. 





CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 









One of them condenses into foyy. 
teen pages a whale of a lot of usefy| 
information on mechanical and elec. 
trical properties, thermal str 
heat transmission, corrosion regigt. 
ance, viscosity, and other meagyr. 
able attributes of PYREx, Copy. 
ING, and Vycor brand glasses, We 
file it as Bulletin B-83; its more jm. 
posing title is ‘Properties of Selected 
Glasses.”’ 

The other one is Bulletin B-84— 
““Manufacture and Design of Com. 
mercial Glassware.” It talks about 
glass melting. It describes the prob. 
lems and limitations of designj 
blown glassware and pressed glass. 
ware. It gives forth on anneali 
and tempering, hole drilling, sealing 
components together, metallizing 
assembling glass and metal, and 
other useful subjects. 


’ 





> Neither of these booklets is the 
kind your engineer friend will curl 
up in bed with, but both can con- 
tribute to his understanding and 
profitable use of glass as the versatile 
and often surprisingly talented de- 
sign and engineering material it is. 
We'll be glad to send you, or him, or 
both of you, copies. 


We offer carte blanche service. If 
sun, nor reading, nor tolerances 
aren’t currently weighing you down, 
let’s put our heads together over 
whatever materials or processing 
problem may be specific with you 
right now. Could be glass has some- 
thing to offer. If it has, we'll be de- 
lighted to expound at pertinent 
length. If it hasn’t, downhearted as 
we'll be, we'll tell you so. May we 
hear from you? 


Comncing meant weseavch cw Glass 


f 
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CORNING GLASS WORKS 1-12 Crystal St., Corning, N.Y. 





MELMAC 592 is used for molded 
parts in the 100 ampere, three pole, 
double throw aircraft power relay; 
also the 5, 25 and 50 ampere relays. 







For better arc resistance, extra safety... 


CUTLER-HAMMER makes switch parts of MELMAC™ PLASTIC 








Cutler-Hammer Motor Circuit Switch, 7/2 hp., 
230 volts, with parts molded of MELMAC 1502. 
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Outstanding resistance to carbonizing and arc- 
tracking at higher voltages is the chief reason why 
Cutler-Hammer, Inc., pioneer electrical manufac- 
turers, Milwaukee, Wisconsin, chose MetmMac 592 
and 1502 Molding Materials for their Aircraft Power 
Relays. Heat resistance also makes them desirable 
for relay construction. 


If you'd like to build these advantages into your new 
or improved products, consider a switch to MELMAC. 
We'll be glad to work with you, whenever you say 
the word. 


AMERICAN Granamid COMPANY 


PLASTICS AND RESINS DIVISION 


33D Rockefeller Plaza, New York 20, N. Y. 





In Canada: North American Cyanamid Limited, Toronto and Montreal 
















No MATTER how carefully you plan 
to take advantage of the proved speed 
and simplicity of the self-tapping screw 
method, your planning won't pay off 
if “softies” and “cripples” turn up 
among the screws you use. 

Screws can be “trouble-bent” in 
many ways. Like the thread faults listed 
here, most are invisible, but their effects 
(job slowdown, parts spoilage, high 
reclamation expense, hidden weak- 
ness) show up clearly in mounting as- 
sembly costs and customer complaints. 

That's why P-K quality standards 
have been set so high — to make sure 
you get Self-tapping Screws that are 
not only threaded, but headed, pointed, 
and heat-treated with one purpose in 
mind, to keep your assembly lines 
trouble-free. 

P-K Self-tapping Screws are the lead- 
ing choice of experienced specialists 
who plan assembly of America’s best 
known products. Follow their lead . . . 
for day-in, day-out dependability, spec- 
ify P-K. For information on any fasten- 
ing problem, talk to a P-K Assembly 
Engineer . . . Parker-Kalon Division, 
General American Transportation 
Corporation, 200 Varick St., New York 
14. Chicago Warehouse, 4331 West 
Lake St., Chicago 24. 


Are You BARRED 


from planned assembly savings 


BY A THREAD? 


ea ee & rates 2a 





ZT 
IS DIAMETER OFF-SIZE? 
— means hard driving 
— breakage 
— weak fastenings 





DO THREADS STOP 
SHORT OF HEAD? 
— means loose 
screws 




















ARE THREADS 
RAGGED and SEAMED? 
— makes driving 
difficult 


ARE THREADS 
TOO SOFT? 
— means spalled 
threads 






P-K STANDARDS 


make sure you get 
trouble-free 


THREADS 


ARE THREADS 
TOO HARD? 
— means stripped 

threads : 


P-K STANDARDS protect you against the 


thread faults illustrated and many others 
that will cause assembly trouble and weak 
fastenings. They don’t “get by’ P-K in- 
spectors — that’s why all P-K Self-tapping 
Screws can be “Guaranteed First Quality.” 





IS POINT 
(on Sheet Metal Screws) 
BLUNT? 

— makes starting 
difficult 


PARKER-KALON || 
> P Pe EN 


e F 


Phillips Phillips Hex Head 
A z 


IN STOCK | ... see your nearby P-K Distributor... 0 


ELECTRICAL MANUFACTURING 





SOLDERLESS BATTERY TERMINAL assembly by Triple-A Co. was 

duced from 5 to 2 operations when P-K Hex Head Type F 
a = rere adopted as clamp fastenings. Screws clear cored holes 
se slag driven by gutomatic machines — eliminate drilling, 
— oe awkward screw handling. They provide firm, sure grip 


EPi BOBBINS, products of Engineered Plastics, Inc., must withstand 
extreme end pressure of nylon and other synthetic yarns under 
tension. Six P-K Type F-Z Screws fasten each laminated phenolic 
flange securely. Power-driven screws tap into Durez plugs and 

“cam out” patented expansion rings to 
lock barrel to core — can be removed. 












terminal, yet cari be removed and replaced if necessary. 
on >) 





EASTMAN KODAK speeds up assembly of the Kodalite 
Flashholder by using P-K_ Self-tapping Screws. 
Troublesome tapping of small holes in plastic is elimi- 
nated. Screws are driven with hopper-fed automatic 
machines, removing necessity for tedious screw han- 
dling and placement. Two P-K Phillips Head Type F 


Screws fasten a cover mounting bracket to the flash- 
holder case (right) and three more fasten the metal- 
ized Tenite II reflector to the case (left). Case is a 
thermo-setting phenolic. Screws hold firmly under all 
stresses of normal use, can be removed for attachment 
of new reflector. 






originated by P-K .. . and First Today... 


——" the leading choice for fastening economy 


ATELIER, 
me PPTs 


ex Head SCREWNAIL 
your local Supply and Service Specialist 






Zz MASONRY 
NAIL 


Of + 
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SEALED-IN LUBRICATION cuts motor 
servicing. Motor operates at any 
angle ... no need for “specials.” 





 G.E. announces shaded-pole 
motors in ratings thru 1/¢ hp 


Light, small and exceptionally efficient, these motors offer 
many advantages to ventilating-equipment designers 


Now! General Electric brings manufacturers of air-moving equipment all the 
benefits of shaded-pole construction in a 1/6-hp motor! It’s the completely new 
G-E KSP39 frame motor... and the increased power gives you wider design 
latitudes than ever before with the proved, low-cost G-E shaded-pole line. 


Among the many benefits of this new motor is an operating efficiency that 
makes it easier to provide for motor ventilation in the equipment you design. 
In addition, because this new motor draws less current it is ideal for air condi- 
tioner use since additional current can be diverted to the compressor motor. 


Other features include small size, forced internal cooling provided by aluminum 
fan blades; sealed-in lubrication; mounting versatility and all the other ad- 
vantages G-E shaded-pole construction offers. 


Whatever your products... room air conditioners, furnace blowers, ventilating 
fans, unit heaters and coolers or the like .. . you’ll find new opportunities to 
streamline your product and increase its saleability with a G-E shaded-pole 
motor. 


Low in cost, this new ‘39”’ frame motor is available with single or double 
shaft and in ratings from 1/12 thru 1/6 hp. For full details on this and other 
motors in the shaded-pole line, contact your nearby G-E Apparatus Sales 
Office today .. . or write for bulletin GEA-6134 to General Electric Company, 
Section 704-25, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


MOUNTING VERSATILITY helps solve FORCED INTERNAL VENTILATION from SMALL SIZE of this new motor makes 
design problems. Use resilient cradle- aluminum fan blades means cooler it possible to design smaller, better- 
base, end-ring or pulley-end mounting. operation, longer motor life. looking products, save on material, too. 
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Special cutouts 


Ball indented 


Small sizes 


Special end cut 









Rolled split spacer tubes offer eye-opening economies over 
seamless or pipe. Countless standard or special designs. In 
steel, brass or aluminum. Ball indented, or oil holes for lubri- 
cation. Inquiries invited. 


FEDERAL-MOGUL CORPORATION. 11063 Shoemaker, DETROIT 13, MICHIGAN 


cA ee 


Sleeve bearings in all designs and sizes; cast bronze bushings; bimetal 
rolled bushings; rolled split bushings; washers, spacer tubes, precision 
bronze parts and bronze bars. 
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3 important reasons 
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Sal 
¥-Ecamica Board 


Quinorgo Tape 





Cutaway view of EC&M’s Type SW Lifting Magnet: Coil layers and windings 
are protected with J-M Quinorgo and Quinorgobord base insulations, 


LA 


Fl 








why both Quinorgo and Quimorgobord |, 


are used in EC&M magnets 






Quinorgobord No. 1100 is im- 
pregnated and laminated by special 
EC&M processes into their ECAM- 
ICA Boards for coil layer insulation. 


Quinorgo Tape No. 3000 is im- 
pregnated with’ compounds devel- 
oped by EC&M and wet wound 
simultaneously with strap copper. 
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Arrer MANY TESTS of materials 
available, The Electric Controller & 
Mfg. Co., Cleveland, Ohio, selected 
both Johns-Manville Quinorgo and 
Quinorgobord, for use in their all- 
welded lifting magnets. 

These materials provided the desir- 
able and efficient mechanical and 
electrical properties needed for mag- 
net duty. Each remains dielectrically 
stable under heat. Both are exception- 
ally free from magnetic particles and 
low in moisture content. Especially 
designed for treatment with other 
dielectrics, they are tough, relatively 
moisture-free, base materials. 

No. 3000 Quinorgo Tape insulates 
the strap wound coils. Its excellent 
space factor permits a higher number 


*Registered Trade Mark of Electric Controller & Mfg. Co. 


of turns of copper, resulting in greater 
lifting power. By a special EC&M 
process, No. 1100 Quinorgobord (a 
board-like sheet) is treated and com- 
bined with Mica to form ECAMICA* 
board. This, they use between the 
coil layers. 

Other leading manufacturers, proc- 
essors and laminators also find that 
these moderate-priced J-M pyrolysis- 
resistant electrical insulations help 
cut Costs, improve insulation perform- 
ance and lengthen service life of 
equipment. For complete information, 
write for booklet EL-40A. Address 
Johns-Manville, Box 60, |. 
New York 16, N. Y. In giv 
Canada, 199 Bay Street, ay 
Toronto 1, Ontario. PRODUCTS 





Johns-Manville 


ELECTRICAL INSULATIONS 
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LARGEST PRODUCERS IN THIS FIELD FOR TWO DECADES... 


HIGH Q INDUCTORS 


FOR EVERY APPLICATION 












FROM STOCK... ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B. 


mQ Series 
Compact Hermetic 
Torold inductors 


The MQ permalloy dust toroids 
combine the highest Q in their 
class with minimum size. Stability 
is excellent under varying volt- 
age, temperature, frequency and 
vibration conditions. High perme- 
ability case plus uniform winding 
affords shielding of approximately 
80 db. 






MQA 
19 stock values 
from 7 Mhy. 
to 22 Hy. 
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MQB 

12 stock values 
from i0 Mhy. 
to 25 Hy. 


MQE 

15 stock values 
from 7 Mhy. 

to 2.8 Hy. 












cee res 





Vic Variable inductors 


The VIC Inductors have repre- 
sented an ideal solution to the 
problem of tuned audio circuits. 
A set screw in the side of the 
case permits adjustment of the 
inductance from +85% to —45% 
of the mean value. Setting is 
positive. 

Curves shown indicate effective 
Q and L with varying frequency 
and applied AC voltage. 


Vic case structure 
Length Width Height 
1-1/4 1-11/32 1-7/16 















Di inductance Decades 


~The MQL series of high Q coils employ special — These decades set new standards of Q, stability, 
laminated Hipermalloy cores to provide very high — frequency range and convenience. Inductance values 
at low frequencies with exceptional stability for laboratory adjusted to better than 1%. Units housed 
voltage, frequency, and temperature. — in a compact die cast case with sloping panel ideal 
dings ‘series, parallel, or | for laboratory use. 





Di-1 Ten 10 Mhy. steps. 






DI-2 Ten 100 Mhy. steps. DI DECADE 
DI-3 Ten 1 Hy. steps. Length “ind 
| DI-4 Ten 10 Hy. steps. Width . 



















HVC Hermetic 
Variable inductors 


A step forward from our long 
established VIC series. Hermeti- 
cally sealed to MIL-T-27 .. . ex- 
tremely compact .. . wider induc: 
| lance range... higher Q.. . lower 
. and higher frequencies. . . super- 


ior voltage and temperature 
Stability. 
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SPECIAL UNITS 
TO YOUR NEEDS 
5 Send your 
Specifications 
for prices. 


UNITED TRANSFORMER CO. 


150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB” 


new 


_.eand more 
efficient, too! 





Generous-sized, double-shielded. sealed ball bear- 
ings, lubricated for life, prevent entrance of abra- 
sive grit. Precision-machined bearing bores give 
uniform rotor-to-stator air gap. 





Stator construction features heavy Formvar wind- 
ings and carefully annealed lamination punchings. 


Hitch your product 


to a “Loadstar”! 





Your NEWEST PRODUCT will have added value, 
added efficiency, when powered by the equally mod- 
ern, equally efficient LELAND “Loadstar” ! It’s the most 
advanced LELAND motor ever designed for regular 
production ! 


LELAND engineers have taken full advantage of the 
rare opportunity presented by the reframing program 
to incorporate into new LELAND designs many added 
improvements not actually a part of simple reframing. 
In this way every user of a new “Loadstar” motor 
benefits directly from LELAND’s exceptionally perti- 
nent experience in the continuing development and 











Another 





New “Loadstar” polyphase, dripproof 
motors in 1, 1% and 2 HP (180 
frames) now ready. Totally enclosed 
and explosion-proof' frames — also 
higher horsepower and single phase 


motors — available soon. 
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Simplified design: reduced number of parts; cast 
fans have same diameter as rotor, permitting rotor 
removal from either end; standardized components 
fit open or enclosed frames. 


Non-rusting, easily read aluminum name plate 
plainly shows all wiring connections. 


LELAND 


MOTORS 


manufacture of special and lightweight power units 
and inverters for Aviation and the Armed Forces. . . 
one of the roles in which LELAND’s creative electrical 
engineering has particularly distinguished itself. 


No wonder, then, that the “Loadstar” outshines 
them all! 


Some features of this new line of smaller, lighter 
integral horsepower motors are shown below. Others 
were covered in a previous advertisement. For the 
complete story, and frame dimension details, write 
for Bulletin No. 103. 


torque and breakdown torque. 


proof numbered markers identify leads. 


Product 


LELAND motors in previous NEMA 
standard frames will continue to 
be available for replacement 
and the convenience of present 
customers. 








Performance tests prove, despite reduced size, the 
new motors attain higher efficiency, higher full- 
load speeds, approximately 30% higher starting 


Large conduit box turns to four positions. Smudge- 


THE LELAND ELECTRIC COMPANY, DAYTON 1, OHIO, Division of American Machine & Foundry Company 
DECEMBER 
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1, for outstanding endurance, 
dependability . . . 


When extremes in 
long service life and 
reliable operation are 
demanded, this relay 
meets requirements. 
Life often exceeds 
400 million opera- 
tions! For ac or dc 
operation. 


2. when first cost 


is important... 


You can hold down 
costs with this “all- 
purpose’’relay.Meets 
Automatic Electric’s 
high quality stand- 
ards—gives long, de- 
pendable service. For 
dc operation only. 


3. when size limits 
relay selection .. 


This compact relay 
combines unusual 
dependability and 
surprisingly long 
service-life in a space 
about half the size of 
the average relay of 
equal rating. For dc 
operation only. 


4, for polarized 


Class ‘*B’’ 
Relay 





Class *‘A’”’ 
Relay 





Class “*C’’ 
Relay 


pulse repeating... 


Here’s a new relay 
for high-speed pulse 
repeating, or for ap- 
plications where low 
current is trans- 
mitted over long 
lines. Relay gives bil- 
lions of operations 
without re-adjust- 
ment. Jack mounting. 
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Class “PTW” 
Relay 





5. for exacting miniature 


applications ... 


For aircraft use where 
resistance to shock 
and vibration must 
be met by a small, 
light relay. Rugged, 
reliable. For dc 
operation only. 


6. for maximum timing 
with reduced size .. . 


You can order this 
miniature relay with 


specific time-delays, 4 
plus many other spe- Sey 


cial features. For ac 
or de operation. 
Time-delay is for dc 
operation only. 


Rotary stepping switch 


features... 


For complicated space and 
weight problems, specify 
Type 44. By proper wiper 
arrangement, this sturdy 
switch can provide 10-, 
20-, or 30-point operation. 
For up to 110 V. dec, or 
built-in rectifier for 115 


V.-60 cycles. 


Use Type 45 for greater 
capacity. Available with 2 
to 10 (or more) 25-point 
bank levels. Can be used 
with wipers arranged in- 
dependently for 25-point 
operation; or in staggered 
pairs for 50-point opera- 
tion. For up to 110 V. dc, 


or for 115 V. ac. 


RELAYS 















send for: 
Relay Circular 1702. 
Stepping Switch Circular 1698, 


7. tocombine relay and step- 
ping switch functions... 


Here’s a shock-resist- 
ant, cam-type relay 
for cam-switching, 
alternate on-off oper- 
ations. Use as a 
“stepper.’’ You spec- 
ify programming. 
For dc, or 115 V.-60 
cycles ac rectifier 





; Series 
operation. “Ocs” 
Relay 


8. special features 
available... 


For applications 
where atmospheric 
conditions will affect 
relay performance, 
all Automatic Elec- 
tric relays are avail- 
able in hermetically- 
sealed enclosures. 
Special plug-mount- 





ings may also be spec- 
ified for Class A, B,  iass “g” 
F, S and Z Relays. Relay 


Automatic Electric’s high stand- 
ards of quality, workmanship and 
engineering offer you the finest re- 
lays and stepping switches money 
can buy, in a complete selection 
to fit your needs. Write today for 
complete information. Automatic 
Electric Sales Corporation, 1033 
West Van Buren Street, Chicago 7, 
Illinois. 
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for EASY-FLO and SILFOS 








EASY-FLO and SIL-FOS are the original low-temperature silver brazing alloys 
conceived and perfected by Handy & Harman metallurgists. 


Years of research went into the development of the alloys and the manufac- 
turing methods and quality controls used in their production. In composi- 
tion, in physical properties and in unvarying uniformity, EASY-FLO and 


SIL-FOS alloys stand alone. 


It is from these exclusive features that EASY-FLO and SIL-FOs alloys get their 
remarkably fast brazing action and ability to make high-strength, liquid and 
gas-tight joints, consistently and at surprisingly low cost. That’s why there’s 
no “or equal” for EASY-FLO and SIL-FOs alloys when it comes to fast, reliable, 


economical metal joining. 


The following technical and practical assistance 
is available, without cost or obligation, to all 
users Of EASY-FLO and siL-Fos alloys through 
Handy & Harman’s engineering and research de- 
partments, field service staff and nearest distributor. 


DEMONSTRATIONS of EASY-FLO and SIL-FOS silver brazing in 
your own shop. 


SURVEYS of your metal joining to determine if and where 
EASY-FLO or SIL-FOS brazing can benefit you. 


DESIGN AID for your engineers to assure best joint design for 
EASY-FLO or SIL-FOS brazing. 


SAMPLE BRAZING of your parts by our technicians to deter- 
mine the best way to silver braze them. 


PRODUCTION AID to help work out the procedure that will give 
you the output you want at lowest cost. 


OPERATOR TRAINING of your key men in our brazing schools, 
or by a program we set up in your plant. 


RESEARCH in our laboratories to work out your special silver 
alloy brazing problems. 





“for these SERVICES 


SEND FOR THIS LIST AND BULLETIN 


You can get the real 
EASY-FLO and SIL-FOS alloys, 
and their companion low- 
temperature HANDY FLUX, 
only from Handy & Harman 
Authorized Distributors. 
They’re located in principal 
centers throughout the country. Write 
for the “Distributor List” and con- 
tact the nearest one. 


BULLETIN 20 contains the full facts 
about EASY-FLO and SIL-FOS. It makes 
een clear why these alloys are 
7 being used today, in tremen- 


aa 
Rei 


dous quantities throughout 
% all industry. It also includes 
useful information about 
joint design and fast braz- 
ing production methods. 
Write for a copy. 


OFFICES and PLANTS 


BRIDGEPORT, CONN. 
PROVIDENCE, R. |. 


CHICAGO, ILL. 
“== CLEVELAND, OHIO 


yy 
es 


General Offices: a2 Fulton St., New York 38, 3 N.Y. ios eee 


LOS ANGELES, CALIF. 


DISTRIBUTORS IN PRINCIPAL CITIES ROMTEGAL, CAMAMA 
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ae LIKE everything about this new family 
of Taylor paper-base laminates — including 
their price. They’re a new kind of hot-punch 
laminate, uniform all the way through, with no 
surface overlay of resin. 


In insulation resistance, water absorption, 
power factor, flame retardance and dimensional 
stability, they’ll meet or exceed your strictest 
specifications. And they punch and stake so 
well . . . with smooth surfaces and clean edges 
. . . that you can produce complex parts with 
maximum utilization of each sheet. 


Four different grades are available in produc- 
tion quantities, in standard sheet size of ap- 
proximately 49” by 49”: 


XXXP-301 .. . the top grade laminate with unu- 
sually high insulation resistance, lowest water 
absorption... excellent punching and staking. 





New Taylor laminates 


are premium in everything but price 


XXP-351 .. . a high grade laminate with most 
of the properties of XX X P-301, at lower price. 


Grade 353 . . . a quality grade laminate priced 
for economy, with outstanding electrical and 
physical properties. 


Grade 354... an easily fabricated grade having 
low water absorption and good stability ... 
priced for real savings. 


Taylor Fibre Co. Plants in Norristown, Pa.; 
and La Verne, Calif. Branch offices in Atlanta; 
Boston; Chicago; Cleveland; Dayton; Detroit; 
Indianapolis; Los Angeles; Milwaukee; New 
York City; Philadelphia; Rochester; San Fran- 
cisco; St. Louis; and Tolland, Connecticut. Dis- 
tributors in Grand Prairie and Houston, Texas; 
Jacksonville, Florida; New Orleans, Louisiana; 
and Toronto, Ontario. 


WRITE TODAY FOR FULL SPECIFICATIONS, AND FOR ENGINEERING ASSISTANCE IN APPLICATION 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
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If you had the facilities, you'd build your own 
motors, and you'd build them exactly the way you 
want them. You'd take pains in working out a design, 
select the best materials, build in the most desired 
characteristics. You'd think about prices, too. 

Well, that’s exactly the way Peerless builds motors... 

We work out motor problems exactly the way you'd 
do it. 

With your design engineers, we start with the prod- 
uct and its functions . . . analyzing your needs as 
your engineers see them . . . adding our own knowl- 
edge of motor designs and applications. Together, we 


boil everything down to the one motor that will serve 


A oT O 8S 
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* Original Equipment Manufacturer 


you best. Then, we match our production schedule to 
yours. But that isn’t the end of the Peerless story. 

Suppose you decide on a minor design change. At 
Peerless, we make that change without fuss or bother 
and chances are good that we'll still deliver your 
motors on schedule. 

You'll want more information about having Peer- 
less work on your motor problems. It's easy to get. 
Just pick up the phone and call — ask for me if you 
wish. I'll see that you talk to the Peerless engineer 
who understands your problem best. You can have 
the motors you want — Peerless Gold Seal Motors — 
built the way you'd build them yourself. 





(El fae 


President 


WEST MARKET ST. - WARREN, OHIO 


RiA NM Ss 


yl THE PEERLESS ELECTRIC COMPANY 


PA Leu tT 


BLOWERS 
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PHELPS DODGE | 


MANY NEW APPLICATIONS POSSIBLE 
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>< Instant Soldering Without Stripping 


>< Improved Moisture Resistance 


>< Good Electrical Properties 
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New Sodereze represents a spectacular advance 
in ready-to-solder magnet wire. It’s a new and 
typical Phelps Dodge development designed to 
keep pace with industry’s growing need for 
wires that handle easily, save time, reduce over- 


all costs and satisfy a variety of different operat- 


< Excellent Flexibility and Toughness 


ing conditions. The versatility and outstanding 
properties of New Sodereze not only permit its 
use wherever solderable wire has been proved 
practical and dependable but suggest its appli- 
cation in unlimited other electronic and elec- 


trical fields to replace conventional wires. 


Any time magnet wire is your problem, consult Phelps Dodge for the quickest, easiest answer. 


*SODEREZE is a Phelps Dodge Trademark. 



























Westinghouse 
lgnitrons 


get Positive Thermal Protection 


with 


KLIXON 


EL 
CONTROLS 


Westinghouse Ignitrons, used by leading 
manufacturers of electronic resistance 
welding controls make possible up to 400 
perfect welds per minute. In addition, life 
expectancy is unusually high considering 
the tough, continuous high production 
operation. 

Klixon 4391 hermetically sealed 

Thermo-Snap temperature controls help 
the Westinghouse Ignitrons deliver this 
outstanding performance. Donald E. 
Marshall, Power Tube Section Engineer 
of the electronic tube divisions, has this 
to say: 
“THE KLIXON TYPE 4391 thermostat 
has proven to be the best choice for use with 
WL-5551/A and WL-5552/A IGNITRONS 
for thermal protection and increased water 
savings.” 

Designers and manufacturers seeking 
accuracy and efficiency in temperature 
control rely more and more on Klixon 
Thermo-Snap Controls. 

Klixon Thermo-Snap Controls are 
available in many hermetically sealed and 
open types in a wide variety of operating 
temperature ranges. Write for complete 
information, today. 


CONTROLS CORPORATION 
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EDITORIAL 


Reliability and Automaticity 


AS THE DEGREE of automaticity increases in 
integrated machine tools of the transfer 
type, the probability of electrical and me- 
chanical failures increases. Tool wear and 
breakage can be predicted and anticipated 
by programming tool replacement at fixed 
intervals. Jammed work pieces and those not 
properly seated and clamped can be spotted 
and signaled automatically by _ limit 
switches. Electrical failures in the control 
system present a considerably tougher prob- 
lem. 

Automaticity involves control circuits in- 
corporating electrical contacts, principally 
on limit sw aches, relays and contactors. The 
more involved the control circuit, the more 
contacts and the more possibilities of failure, 
either due to open circuits or to welded con- 
tacts. The latter problem is partly economic. 
One contributing cause — arcing — can be 
eliminated by the use of suppressors at 
added cost. Two factors are involved in the 
reverse problem, that of open circuits or 
failure of contacts to “make.” One is voltage, 
the other, the fouling of contacts due to 
foreign matter or just plain dirt. 

The higher the voltage the less chance of 
opens occurring. By doubling the voltage, 
the number of opens encountered in a given 
time in 110-volt control circuits can be cut 
to about one-fifth; by doubling again, to 
440 volts, the chances of fates dee opens 
practically disappear. 

Safety reasons have led to the standard- 
ization of 110-volt control circuits on ma- 
chine tools. Yet capacitance effects in relay 
coil windings result in transients ten times 
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nominal line voltage, so that one wonders 
if safety might not be attained in some 
other manner. One such would be adoption 
of the practice of using long handled probes 
inserted through insulated barriers to test 
live control circuits. 

The dirt problem is also related to volt- 
age since it controls the minimum break- 
down gap. At 110 volts, it takes only a tiny 
particle of non-conducive material to cause 
an open. Hermetic sealing is no answer be- 
cause a major source of such dirt is gradual 
disintegration of insulating materials. The 
answer lies in less vulnerable materials (at 
probable higher cost). 

Solutions to these problems await devel- 

opment work in relays and contacts. In the 
meantime the machinery builder is forced 
to anticipate failures by modifications in 
overall design of his product. One approach 
is to provide means for quickly locating 
faults through some system of visual or 
electrical tracing. Some of these methods 
have been described and _ illustrated in 
ELECTRICAL MANUFACTURING. The _ other 
approach is to keep the individual machine 
units and their associated controls small 
enough so as to be within statistical limits 
of failure. Still another is to build the inte- 
grated units in sections, with provision for 
dropping out and routing work pieces 
around a section where failures have oc- 
curred. The show must go on! 

Unless greater reliability can be obtained 
in relay functioning in complicated control 
circuits, wholly new methods of switching 
may have to be considered. 
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Research Progress in 


Dielectrics—1954. 


EIGHTH CONSECUTIVE ANNUAL 
FIRST-HAND REVIEW OF THE CONFERENCE 
ON FLECTRICAL INSULATION 





No brand-new materials on the scene, but improvements move along 


steadily. Silicone rubber has made notable gains. Water-repellent 


silicone “alloys” appear. Investigation of radiation effects on insulating 


materials gathers momentum as nuclear power comes closer. Deterioration 


and breakdown studies lead research activities. 


Alex. E. Javitz, Special Features Editor 
ELECTRICAL MANUFACTURING 


ProsLeMS of deterioration and breakdown took up 
two of the six sessions of the 23rd Annual Meeting ot 
the Conference on Electrical Insulation held at Pocono 
Manor, Pa., October 18 through 20. This emphasis on 
the causes and mechanisms of insulation failure was, 
if anything, more intense than that already strongly in 
evidence at the 1953 meeting. (1)* A greater propor- 
tion of theoretical papers was on the program than in 
recent years. But throughout each session the ultimate 
objective was undeviatingly practical: The application 
of insulating materials to equipment for reliable 
performance. 

The other four sessions were devoted to papers on 
Materials and Applications; Ferroelectrics and Ferro- 
magnetics; Dielectric Measurement Methods; and to a 
group of papers titled “General and Theoretical.” 
Round-table sessions were again a feature. The sub- 
jects were: Deterioration of Dielectrics; Service 
Performance of Insulation; Dielectric Measurement 
Techniques; Dielectric Loss in Liquid Dielectrics; 
High-Temperature Dielectric Materials; and Recent 
Developments in Wire and Cable Insulation. 

Silicone insulation completely dominated the ses- 
sion on materials and applications. In one of the four 
papers, M. L. Manning, Pennsylvania Transformer 
Company, described tests and behavior of a composite 
silicone glass-fiber insulation system used in a 15-kv 
class dry-type transformer. Thirteen model trans- 
formers (Fig. 1) were subjected to load cycling to 
obtain hottest spot temperature. The functional test 


*Italic numerals in parentheses apply to Cited References at end of article. 
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cycle comprised the tollowing steps: (a) Heat aging 
for 48 hr at a given temperature (200 C, 275 C or 350 
C); (b) cooling to ambient temperature; (c) proof tests 
(power factor tests and 100 per cent test voltage); (d) 
humidification at 90 per cent RH for 24 hr; (e) proof 
tests within 30 min after removal from humidity 
chamber. Thermocouple and power factor readings 
were obtained for all component parts of the insula- 
tion systems. The tests exceeded actual service con- 
ditions in severity. 

The following points were highlighted in the dis- 
cussion and conclusions: The barrier silicone-glass 
insulation aged at 200 C and 275 C was in good con- 
dition after the tests. At 350 C, there was some de- 
terioration but the insulation was still in a “reasonably 
good condition” mechanically, able to support normal 
voltages indefinitely. Practically unchanged power 
factor values are obtained at 90 per cent RH. After 
heat cycling through 350 C, the functional tests 
seemed to prove the toughness and _ resilience ot 
silicone in resisting stresses under abnormal condi- 
tions. The water-repellent nature of silicones is « 
particularly important characteristic, since it seems to 
stop the penetration of water into small cracks in the 
varnish film. Typical results at 275 C are shown in 
Fig. 2. 

It was emphasized by Mr. Manning that functional 
tests provide a practical means by which the com- 
ponent parts of an insulation system can be evaluated 
under conditions experienced under extreme service 
conditions. Evaluations under a classification and tem- 
perature basis alone, he said, would not duplicate 
true conditions. 

The water and also dirt repellency of silicone came 
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Per cent power factor 


FIG. 1—A 15-kv class transform- 


er test model utilizing silicone- 
glass insulation, designed by Penn- 
sylvania Transformer Company. 


up in a two-part paper by K. L. Blaisdell, U. S. Navy 
Underwater Sound Laboratory, and T. J. Dietz, Dela- 
ware Research and Development Corp. A new famils 
of silicone-bearing dielectrics has been developed fo: 
insulators for submarine whip antennas. The require 
ments call for practically no water absorption and u 
high degree of water and dirt repellency. In addition. 
the materials must show a very low dielectric loss 
factor and adequate mechanical properties consistent 
with the application. Teflon had been specified for 
this application since several years, (2) but experience 
has shown that its surface insulation resistance de- 
teriorates when wet and dirty. A research contract 
by the Delaware organization was therefore based on 
work already done on silicone-bearing materials, par- 
ticularly on the fact that the polyorganosiloaxanes 
contain a highly water-repulsive methyl group. Spe- 
cifically the objectives were materials that would: 


1. Maintain surface insulation resistance at or near 
the initial value, when wet and dirty, after con- 
tinued outdoor exposure, and independent of hav- 
ing been machined or abraded. 

Exhibit dielectric constant and loss factor values 
in combination with mechanical strength and 
toughness to permit application to insulators in 
the submarine antenna systems. 

Be amenable to processing in conventional plastics 
mixing, molding and extrusion equipment; and be 
capable of being machined to the required close 
tolerances for pressure-proof seals and close fits. 
4. Be available at moderate costs in relation to the 

application. 


io 


~ 


Compounds developed to date include a silicone 
resin with a high stvrene copolymer carrier resin for 
insulating applications. For mechanical applications. 
such as a streamlined fairing under an antenna in- 
sulator, the carrier resin is a styrene copolymer /rub- 
ber copolymer. Dielectric properties are secondary 
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FIG. 2—Silicone-glass insulation system in 15-kv class trans- 
former tested for power factor vs aging time before and after 
humidification at 90 per cent RH at 32 C, high voltage to 
LV and ground. 


Aging temperature is 275 C in this test. 


considerations here; good mechanical strength, tough- 
ness and ease of fabrication are paramount. As an 
“extra dividend” the silicone content provides a highly 
desirable self-lubricating property that facilitates easy 
movement of the fairing. Other applications include 
large pressure-proof dome housings for submarine 
microwave antennas. The compounds are thermoplas- 
tics and are easily injection-molded. Test data appear 
in Tables I and II. Note that compound C-722, a 
parent member of this family of compounds, meets 
Navy specifications for surface resistivity. 

Two papers reviewed developments in silicone 
rubber. (3, 4) It occasioned no surprise that one came 
from Dow Corning Corporation and the other from 
General Electric Company's Silicone Products De- 
partment. In the first, D. F. Christensen detailed the 
properties and applications possiblities of a solvent- 
free low-viscosity silicone rubber paste (Silastic 
S-2007) that can be used for encapsulating electronic 
components and assemblies. Compliance with MIL 
T-27 specifications for transformers was indicated. 
(See Figs. 3 and 4 for examples.) 

The compound was described as a conventional 
heat-reactive silicone rubber vulcanizing at 240 F 
or above. It is able to flow under its own weight. 
thus making it possible to closelv follow the configura- 
tion and shape of the unit being encapsulated. The 
material is able to vulcanize in relativelv deep sec- 
tions without “sponging.” Previous attempts to utilize 
silicone rubber pastes for encapsulating were said to 
be unsuccessful since the compounds so used were 
originally developed for coating of insulating fabrics 
and were not adaptable for relatively thick void-free 
sections. Attempts to use solvent dispersions pre- 
sented problems of solvent removal and other prob- 
lems. 

In general the properties, electrical and mechanical. 
of S-2007 are similar to most other silicone rubber. 
Tensile strength and elongation are lower (400 psi 
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Table I—Comparison of Properties of Silicone-Bearing Compounds* 








Silicone-bearing compounds Control 
| a caer . $$$ 
Property |  BuShips Spec. D-894 | C-722 C-911 Teflon 
Lo 3 | 
eee | i | ~ ae a ilies 
Specific gravity od | 1.05 1.03 2.2 
Flexural strength, psi > 3000 | 3200 | 3500 2000 
Modulus of elasticity in flexure. psi >100,000 142,000 200,000 64,000 
Impact strength, Izod, ft-lb /in. notch >1.0 9.7 3.3 4.0 
Hardness, Shore D >50 60 | 61 55 
Heat distortion temperature, deg C, at 264 psi >60 | 80 92 62 
Water abscrption, 24 hr, per cent = | 0.21 0.30 nil 
Dielectric constant, 100 mc. <3.0 2.60 | 2.54 2.0 
Loss factor, 100 mc. | <0.010 0.005 0.007 | <0,0004 
Arc resistance, sec (ASTM) | >100 <5 <5 | 700 


= 4 = = be - ! 


*Source: Delaware Research and Development Corp., Wilmington, Del 
LL 
Table 1l—Surface Resistance of a Silicone-Bearing Compound and Controls" 

(Weathered Specimens Tested While Wet and Dirty) 


Control resins 


Surface resistance, ohms C-722" C-741¢ C-7504 


Teflon 
Initial value >5 x 10 >5 x 10? -5x 10! >5 x 10! 
After 6 months 7x10" 1 x 10° 1 x 10° 1 x 10° 
After 12 months >5 x 10” 1 x 10° 1 x 10° 2 x 10° 
After 16 months 5x10” 1 x 10° 1 x 10° 6 x 10’ 


Navy Specification Value: 20 x 10° ohms after 6 months. 


*Source: Delaware Research and Development Corp eStyrene copolymer carrier used in C-722 
»Silicone-bearing compound. iC-741 plus anti-oxidant. 


and 150 per cent) but these values represent a for- 
mulating sacrifice to obtain the proper flow charac- 


FIG. 3 — Applica- teristics and low porosity. It was pointed out that 
tion of _ silicone with the steadily increasing use of miniaturization, 
rubber paste (Dow- moisture resistance and thermal conductivity become 
saeers ae ney properties of greater importance than physical 
iguser vheilies. strength. Thermal conductivity of S-2007 is 0.55 x 


10-* cal/em/deg C/sec. Many resinous encapsulating 
compounds, it was noted, have thermal conductivity 
values some 25 to 35 per cent lower. 

The stability of S-2007 had been established over a 
wide temperature range as well as a broad frequency 
range according to specific data adduced by Mr. 
Christensen. An extended heat-aging program is 
underway to evaluate more closely the electrical 
properties after exposure to elevated temperatures. 
Preliminary data indicate that life at temperatures 
above 250 C is on the short side. Long life however 
seems attainable at temperatures up to 200 C. Useful 
life at 250 C is apparently limited to 4 weeks on the 
basis of existing data. 

Also described in this paper is a group of silicone- 
rubber materials (RTV Silastic) that cure or vulcanize 
at room temperatures. They are particularly useful 
where high curing temperatures cannot be tolerated. 
The compounds are supplied as a two-part system, 
each in a separate container. Catalyst has already 
been added to each part. Upon mixing, the combina- 
tion of catalysts promotes the vulcanization with no 
need for applying heat or pressure. Volume and sur- 
face resistivities of the RTV Silastics range from 10° 
to 1014 ohm-cm and ohm respectively. Volume re- 





FIG. 4—A small inductor is encap- 


sulated in another application of tee a 
Silastic S-2007 silicone rubber. sistivity drops less than one decade after 96 hr ex 
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Breakdown voltage, kv (rms) 
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—— Breakdown 
—-— Corona 
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FIG. 5 (left)—Sixty-cycle strength of fluorogases: Three-inch diam round-edged 


plane-to-plane electrodes were used. Test made at atmospheric pressure. 


(Source: 


General Electric Research Laboratory. Also for Figs. 6 and 7.) Fig. 6—Sixty-cycle 
corona and breakdown voltage of fluorogases. Electrodes: 114-in. square rod to plane. 


Atmospheric pressure. 


co 


Electric strength, volts/cm x 10°° 


‘b 


Pulse duration, microsec 


posure at 96 per cent RH. Surface resistivity declines 
slightly more than one decade. 

The third new silicone rubber compound discussed 
by Mr. Christensen is a copolymer of dimethylsiloxane 
and methylvinylsiloxane. Owing to the presence of 
the vinyl group, this polymer can be vulcanized with 
sulfur and sulfur-containing agents. Co-vulcanized 
blends with organic rubbers, such as natural rubber, 
Buna N, butyl, GRS, neoprene and polyacrylate, can 
therefore be produced with many improved prop- 
erties. For example, where Buna N becomes stiff at 
—10 C, a blend with this silicone-rubber polymer 
produces a material that maintains a low-temperature 
flexibility down to about —100 C. 

In the discussion by General Electric's R. M. 
Savage, the general field of silicone rubber was re- 
viewed, with emphasis on the improvements in prop- 
erties achieved to date. Reference to newer mate- 
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GAP 


O- 5.08x 107-4 ¢m 
4- 6.35x10-4¢m 
O- 7.62x 107-4 cm 
©- 8900x1074 ¢m 
@-15.2 x10-4¢em 


FIG. 7—Influence of elec- 
trode separation and pulse 
duration on the electric 
strength of a liquid di- 
electric is shown in this 
graph for n-hexane. 





rials highlighted silicone rubber with a fumed silica 
filler. This material exhibits low water absorption; 
does not leach out electrolytes; and, as may be ex- 
pected, owing to presence of pure silica, has excellent 
electrical characteristics. A typical stock (GE 81427), 
for example, shows a power factor of 0.3 per cent 
when dry and 0.6 unchanged after water immersion 
for 1 day, 8 days and 15 days. Dielectric constant 
when dry is 3.2, and remains unchanged at 3.4 over 
the same immersion periods. Insulation resistance 
drops however from 23,000 x 10-12 ohm-cm when 
dry to 4100 x 10-1? ohm after immersion. 

Looking ahead, Mr. Savage mentioned extrusions of 
silica-filled silicone rubber as wire insulation. Tensile 
and elongation values were high (1000 psi and 500 
per cent respectively) plus an improved tear strength. 
Material should be useful from —100 F to +300,F. 
He also referred to the vinyl-modified silicone rubber. 


73 


Highlights of 
Roundtable 
Discussion of 


Deterioration of 


other causes? Not necessarily: 
it should be possible to isolate 
each type of degradation with 
related data. 

A middle-road approach: An en- 
gineer should know what tests 
should be made and what tests 
can be eliminated to determine 


its relation to the application jy 
hand. 

Here’s one definition: “A cop. 
taminant is something that one 
doesn’t like.” It’s a constituent— 
usually minor quantitatively—tha 
is deleterious to the performance 
or properties we want. 


the pertinent variables that cause 8. On the other hand, a contaminant 
s . degradation. can sometimes be a desirable al- 
Dielectrics 1. We need to have a standard con- loying element as in the use 4 
tamination test. We need to know controlled impurities in semicon. 

not only the average but the ductors. 

1. What are the deteriorating fac- maximum contamination  (al- 9. What kind of dirt causes failure? 
tors? Let’s list the major ones: though not quite the worse). How? When? On what materials 
Thermal; moisture; corona track- 5. A good formula for a standard does dirt have its maximum ef. 
ing; erosion; ozone and atomic contaminant might include mois- fect? Test work on transformers 
oxygen; d-c_ potential; surface ture, lint, conductive contaminants has largely neglected the effect 
layers; environmental cracking; such as carbon black, ionizable of dirt. 
salt; breakdown on life tests; contaminants and _ electrostatic 19. Should we add mechanical con- 
microbe contamination (micro- materials. sideration in assaying the effects 
organism ); gas discharge in voids; 6. The meaning of “contaminant” of dirt—specifically, vibration 
effect of light. (also “dirt” ) changes with each (such as occurs in shipboard 

2. Isn’t it difficult to really describe application. There is too much 


any one kind of degradation un- 
less you combine its effect with 


of loose terminology. Contamina- 
tion must be studied in terms ot 


1] 


equipment), or turbulence (where 
liquid insulation may be in use)? 
How about modifying the surface 








A deep probing into the dielectric behavior of 
gaseous and liquid materials was reflected in a num- 
ber of papers. (5) Fluorogases and their mixtures with 
nitrogen were discussed by G. Camilli, T. W. Liao, 
and R. E. Plump, all of the General Electric Com- 
pany, Power Transformer Department. Specifically. 
their joint paper presented results of investigations of 
newer compounds developed during the recent years 
that show a dielectric strength even higher than 
sulfur hexafluoride (SF,,). The fluorogases have been 
used for insulating X-ray transformers, Van de Graff 
generators, and telephone cables. They are seen as 
particularly useful in sealed gas-filled systems. 

The gases evaluated included several normal fluoro- 
paraffins. Breakdown characteristics at atmospheric 
pressures are shown in Fig. 5 and Fig. 6. The visual 
corona levels for some gases are indicated by the 
dashed curves in Fig. 6. The test setup was designed 
to simulate the quasi-uniform and nonuniform field 
conditions often met in electrical apparatus. From 
the values shown in the curves and the molecular 
weights of the gases, it can be shown that the dielec- 
tric strengths in both the uniform and nonuniform 
fields decrease roughly with the molecular weights of 
the gases. The strength in the uniform fields increases 
linearly with the pressure in accord with Paschen’s 
law.* Other aspects of the studies reported in this 
paper included an evaluation of the impuse strength 
of the gases. 

Continuing the presentation of papers dealing with 
gaseous dielectrics, Danie! Berg, Westinghouse Re- 
search Laboratories, discussed the results attained 
from an investigation of corona on wires and points 
in SF,. Determinations of the negative corona ex- 


tinction voltage or breakdown extinction voltage were 


*Paschen’s law states that the «parking potential between two terminals in a 


given gas is proportional to the product of the sparking distance and the pres 
enre of the gas 
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made in air and in SF, at atmospheric pressure 
for the sphere-to-plane configuration. The size of 
spheres or points ranged from 0.250 in. radius sphere 
to a 0.0024-in. radius phonograph needle used with 
gaps of the order of 1 to 10 millimeters. A coaxial 
cylinder configuration was also used, both in air and 
in SF, at atmospheric pressure for the determination 
of the negative corona extinction voltage. The inner 
cylinder ranged in radius from 0.050 in. to 0.0012 in. 
and an outer cylinder of 0.250 in. or 0.500 in. diam. 
Calculations of corona or breakdown extinction field 
were made from the adduced data as a function of 
the radius. The smaller the radius of the electrode 
the nearer is the value of the SF, corona field to 
that of the air corona field. An analysis of mass spee- 
troscopy data indicated that this ratio would be low- 
ered as the non-uniformity is increased. The corona 
however would help to raise the a-c and d-c break- 
down voltage owing to space charge formation. 

Test circuits for determinations of the absolute 
magnitude of the coulomb or electron charge in a 
corona pulse were analyzed in a paper by T. W. 
Dakin and D. M. Oplinger, both of Westinghouse 
Research Laboratories. This value can be obtained 
from a measurement of the instantaneous voltage 
charge produced by the pulse on the test piece. The 
voltage is most easily measured by measuring the 
maximum amplitude of the damped high-frequency 
oscillation generated across a small inductor con- 
nected in series with the test piece. 

A determination was made of the charge in corona 
pulses occurring with a-c voltage in small gaps of 
0 to 30 mils, between conductor and insulator sur 
faces, and between insulator and insulator surfaces. 
Magnitude of charge in individual pulses increases 
with spacing from a value of the order of 108 elec 
trons with gaps less than 1 mil to the order of 10" 
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property of insulation by suitable 
treatments so as to remove any 
existing affinity for dirt or other 
types of contaminants? 


given to this sequence of failures. 
It is the mechanical failure that 
cause discontinuity in an insula- 
tion. 








12. Yes, modification would be fine if 15. Manufacturers of electrical equip- 
it could be made reasonably per- ment need to have a better de- 
manent. But if the surface eventu- tecting service in relation to field 
ally cracks, the original effect failure of their products. There is 
will be vitiated. essentially a lack of research on 

13. Is a continuous insulation surtace causes of failure in most appli- 
an assurance against failure? Not ances and equipments except the 
quite, because there are mecha- very large machines. 
nisms by means of which con- 16. In all fairness however it is diffi- 
ducting particles are formed on cult for equipment manufacturers 
the surface even though it is free to get all reports of failure in such 
of discontinuity. The effect is products as appliances. These are 
that of weak dielectric in series really handled by local service- 
with a strong one with the pos- men; the manufacturers seldom 
sibility of an avalanche break get the opportunity to investigate. 
down. Here is where utilities can func- 

14. Another point: Mechanical factors tion to considerable degree. 
(vibration, thermal expansion, 17. What about failure in embedded 
and so on) cause mechanical or circuits? There is some experience 
physical failure first, and elec- that there is high incidence of 
trical failure (such as corona) failure where the leads come out 
second. Too little attention is of the embedment. Glass seals are 


electrons with gaps of 30 mils. Magnitude of the 
maximum pulse showed no conspicuous variation with 
voltage for a given gap spacing. 

The desirability of eventually establishing an ac- 
curate correlation between corona pulse magnitude 
and gap spacing was suggested as a useful tool for 
interpreting corona measurements made on apparatus 
insulation and for the diagnosis of insulation faults. 

In their paper, “The Measurements of the Electric 
Strength of Benzene and a Series of Substituted Ben- 


18. 


19. 


said to be of no help. Surfaces 
become contaminated between 
terminals and therefore all the 
original good properties of the 
embedment material are lost. 
Outstanding electrical properties 
and resistance to contaminants 
don’t always go hand in hand. 
There is polyethylene, tops in 
electrical properties, but it easily 
picks up contaminants. On the 
other hand, nylon, which is just 
a middling electrical material, 
takes up very little contamination. 
Here again is an illustration of 
the importance of compromise on 
properties. 

Effect of radiant and ultraviolet 
rays on the terminal cr outer 
layers of insulation should be 
investigated thoroughly. Also the 
effect of radiation generally— 
beta and gamma rays _partic- 
ularly. Ooo 























FIG. 8—Torsion pendulum test fixture for determin- 
ing shearing modulus of flexible sheet insulation as 


basis for evaluating aging characteristics. (Source: 
General Electric Company.) 
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FIG. 9—Linear relation between shearing modulus 
and fractional power of aging time for black var- 
nished cloth at temperatures of 135 C, 150 C and 
175 C. (See text for explanation of equation ) 
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zene Liquid Hydrocarbons,” A. H. Sharbaugh, R. W. 
Crowe and E. C. Cox, General Electric Research 
Laboratory, covered an extension of their previous 
work on pure liquid aliphatic hydrocarbons to more 
complicated structures. The paper reviewed the ex- 
perimental procedure and presented a mathematical 
analysis of the relationship between breakdown volt- 
age and electrode spacing and between electric 
strength and the molecular structure of the liquid. 
A separate paper by R. W. Crowe dealt with an 
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A New Instrument 
for Dielectric Loss 


Measurements 


IN AN INSTRUMENT developed by 
General Radio Co., differences in 
magnitude and phase angle between 
an unknown and a standard imped- 
ance are displayed simultaneously on 
two meters. Impedances may be re- 
sistors, capacitors, inductors, or any 
complex impedance. No balancing op- 
eration is used; the vector components 
of the bridge unbalance voltage are 
measured and displayed indepen- 
dently. 

A center-tapped transformer pro- 
vides inductively-coupled unity ratio 
arms, with the standard and unknown 
impedances forming the other two 
arms of the basic bridge circuit. 
Severe requirements are imposed on 
the transformer to obtain the desired 
performance over a wide range of 





Prima . 
r Ty Core 


FIG. 10 


sign employed is a toroidal trans- 
former utilizing a high-permeability 
wound-ribbon core. Primary winding 
is a modified bank winding completely 
and symmetrically covering the core. 
Over this are two copper cups that 
provide substantially complete elec- 
trostatic shielding between primary 
and secondary windings. To insure 
tightest possible coupling between the 
two halves of the secondary, they 
are made by taking two _ identical 
wires and_ twisting them together. 
This twisted pair is then wound over 


— Le ; 


Measurements show that these de. 
sign techniques work extremely wel] 
The open-circuit voltages of the ton 
halves of the secondary are balanced 
to about one part in 10°, the impe- 
dance difference is less than 50 x 1906 
ohms, and the coefficient of coupling 
is greater than 0.9997. Immunity to 
stray capacitance is equivalent to 
what would be obtained with resistive 
ratio arms as low as 0.1 ohms in 
resistance. 

Low-distortion oscillator, operating 
at 100 cycles, 1 kc, 10 kc, and 100 ke 
drives the bridge through the trans. 
former. The unbalance output voltage 
of the bridge is fed to the signal 
amplifier through a cathode-follower 
input stage. 

Amplifier converts the single-ended 
bridge unbalance voltage to a push- 
pull output voltage to provide the 
positive and negative voltages te. 
quired by the phase-sensitive detector 
circuits. Two reference voltages, one 
in phase with the bridge voltage, the 
other exactly 90 deg out of phase, 





frequency and impedance. The de- the copper 


investigation of the formative time lags of sparking 
in a highly purified liquid hydrocarbon. The experi- 
ment called for the application of rectangular voltage 
pulses of variable duration and amplitude to the 
liquids between hemispherical steel electrodes. De- 
pendence of electric strength upon pulse duration 
provides a measurement of the formation time of 

the spark. Some typical results are shown in Fig. 7. 

Breakdown does not appear to be involved with the 

motion of positive ions. 

Still continuing the emphasis on insulating liquids, 
Frank C. Doble, Doble Engineering Company, urged 
a new approach to the analysis of insulating liquids. 
He pointed to growing importance of these materials 
as a vital part in the design of electrical apparatus 
both in the main insulation system and also as a 
coolant. Apparatus design now calls for something like 
50 per cent reduction in clearance spacing between 
live conductor and ground; for smaller oil ducts; 
higher operating temperatures; and forced oil circula- 
tion. Average voltage stresses are higher. 

Noise phenomena associated with breakdown cur- 
rent in dielectrics was the subject of a paper by 
D. A. Powers and T. Suita, MIT Laboratory for 
Insulation Research. Experimental results obtained so 
far have been summarized by the authors as follows: 
1. The noise energy per unit bandwidth decreases 

with increasing frequency, and the frequency dis- 

tribution is nearly independent of the voltage or 
voltage gradient. 

2. Both the noise current and the d-c current increase 
exponentially with the applied field at approxi- 
mately the same rate. 

3. The ratio of noise current to the d-c current de- 
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shields. (See Fig. 10) 


are provided. The phase-sensitive de- 
tectors combine these reference volt- 


pends markedly on the type of electrodes used. 
For example, this ratio is of the order of 100 
times larger with granular carbon than it is with 
evaporated gold electrodes. 

4. The results would indicate that (a) breakdown 
avalanches do not occur in solids at room tempera- 
tures; (b) the noise is related to field emission 
current that comes from active spots on the 
cathode; and (c) the emissivity of those spots 
changes rather slowly with time. 


M. C. Halleck and J. C. Devins, General Electric 
Research Laboratory, discussed factors influencing the 
discharge-inception voltage in gas-solid dielectric sys- 
tems. A photographic method was employed for 
recording the corona ring when flat sheets of dielectric 
are subjected to corona. Materials investigated in- 
cluded Teflon, Mylar and polyethylene. Relationships 
were established between radius of curvatures of the 
spherical electrodes and the corona-starting voltages. 

Several other papers, of highly theoretical nature, 
concluded the two sessions on deterioration and 
breakdown. The highlights of the roundtable discus- 
sion on deterioration of dielectrics are summarized 
separately. 

A problem of increasing importance was reviewed 
by G. T. Kohman and J. M. A. de Bruyne, Bell Tele- 
phone Laboratories, Inc.,* in their paper on the effect 
of silver migration on insulating materials. Equipment 
failure has definitely been traced to this phenomenon. 

Although silver has some of the properties of noble 
metals, it has shown two highly undesirable and 
potentially hazardous properties: Under certain con- 


*Mr. de Bruyne is now with Caleo Chemical Company, a division of American 
Cyanamid Company. 
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FIG. 11 











ages with the error signals to produce 
meter deflections proportional inde- 
pendently to impedance difference and 
to phase-angle difference. 

For the measurement of dielectric 
constant and dissipation factor of 
dielectric materials, a laboratory-type 
precision capacitor may be used as 
a zero-loss standard on one side of 
the bridge. Suggested procedure is 
to balance the capacitance and read 
the dissipation factor directly on the 
meter. Fig. 11 shows instrument set 
up tor such a measurement, using a 
General Radio Type 1690-A Dielec- 
tric Sample Holder. 



















ditions it combines with sulfides to form surface films 
of sulfides that are permeable to silver and therefore 
tend to build up thickness, thus resulting in high 
electrical contact resistance. And, secondly, it exhibits 
a high solubility of its oxide in water which is prob- 
ably the basis for the tendency of silver ions to 
migrate in electrical fields. 

Silver migration may be defined as the electrolytic 
transport of silver from its original position to its 
deposition in another location as metallic silver. There, 
it creates unwanted conductive paths. The three 
conditions necessary to promote silver migration are: 
(a) Presence of silver in the form of contacts, etc.; 
(b) presence of water; and (c) a d-c potential. 

The deposited silver may assume several different 
forms: (a) dendritic structures that normally may de- 
velop from cathodic areas; (b) colloidally deposited 
silver in the form of conducting or nonconducting 
films in vicinity of either cathode or the anode; and 
(c) dendritic or colloidal deppsits detached from either 
the cathode or anode. A particularly disturbing aspect 
of silver migration is its insidious nature. 

An intensive investigation program has been under- 
way at BTL to ascertain the causes of silver migra- 
tion and to develop some safeguards. Appended 
Table III gives the results of tests conducted on a 
variety of materials. Relative humidity had a very 
strong influence. Migration occurs very rapidly at 
humidities above 90 per cent, but very slightly, if 
at all, below 30 per cent. The migration of other 
metals, such as aluminum, brass, copper, tin, lead, 
and platinum was found to be negligible. 


The possibility of silver migration and the conse- 
quent hazard of equipment failure through bridging 
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and short circuits must therefore be seriously con- 
sidered whenever d-c potentials are applied to silver 
parts at relative humidities above 30 per cent. Rate 
at which migration occurs is also dependent upon the 
hygroscopic nature of the insulating material, the 
presence of chemical reducing agents, and on the 
voltage gradient. 

Effective means are being sought to prevent or 
diminish silver migration by interposing chemical 
barriers. For example oleic acid and rosin would react 
with the silver oxide to form and deposit silver 
salts, thus preventing ion migration. It should be 
noted that silver migration occurs to a much lesser 
degree in a-c fields. 

In another BTL paper, J. C. Williams and D. B. 
Herrmann discussed results obtained from their exam- 
ination of surface resistivity of ceramic and organic 
materials at high relative humidity. Emphasis was 
given to the resistivity of commercial glazed high- 
alumina ceramics. Tests were made at 91 per cent and 
100 per cent RH. Effects of variables (contamination, 
standing d-c potential, firing atmosphere, surface fin- 
ish, and composition of electrodes) were investigated. 
Electrodes included fired silver paste, metal foil and 
wire, and air-drying silver paste. 

Crux of the report is the fact that as humidity is 
lowered, the surface resistivity is markedly improved. 
The phenomenon of silver migration from silver elec- 
trodes was noted. Lead, tin, copper, gold and platinum 
showed no discernible migration. Where no severe 
migration existed, a gradual improvement of surface 
resistivity was obtained with standing potential. Simu- 
lated high-temperature metallizing (by firing in re- 
ducing atmosphere or vacuum) had little effect on the 
surface resistivity of a glazed high-alumina ceramic. 

Uncontaminated specimens of the materials studied 
were listed in the following order of diminishing 
surface resistivity: High molecular-weight polymers; 
glazed high-alumina ceramics; glasses and glazed 
ceramics; unglazed ceramics; glass-bonded mica. All 
of these materials are quite sensitive to contamina- 
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FIG. 12—Surface conductivity of diallyl 
phthalate as evaluated at the National 
Bureau of Standards in test equipment 
utilizing a vibrating reed electrometer. 





Table I1]—Migration Test with Silver Electrodes on Various Materials at 91 per cent RH* 





Applied 
voltage 


Resistance, Lensth of 


T i k ’ 
hickness megohms, final test, hr 


Material in. Behavior 





Polystyrene 
Cellulose acetate 
Cellulose acetate butyrate 
Hard-rubber separator 
Same, sandblasted 
1-stage unfilled phenolic resin 
2-stage unfilled phenolic resin 
uby mica 
Paper-base phenolic laminate, Grade XXX 
Microscope slide glass 
Absorbent kraft paper 
White cotton omg paper 
White alpha-cellulose woodpu!p paper 
Whatman filter paper No. 1 
Lens paper 
Cellophane 


cooeco sesscssooo . 
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*Source: Bell Telephone Laboratories, Inc. 


tion, which tends to reduce them to a nearly common 
level of surface resistivity. The report emphasized 
the necessity for the development of some anti-con- 
tamination means to maintain high surface resistivity; 
also the need for some means for inhibiting silver 
migration. Silicone fluid, silicon varnish, tung-oil- 
phenolic varnish, alkyd-melamine varnish, and micro- 
crystalline wax have been tried as anti-contaminant 
treatments with varying degrees of success. 

Methods for dielectric measurements were discussed 
in three papers. A new and nondestructive test method 
described by L. C. Whitman and A. L. Scheideler, 
General Electric Company, Distribution Transformer 
Department, Pittsfield, Mass., utilizes a torsion pen- 
dulum technique for determining the effect of thermal 
aging on the shearing modulus of flexible sheet in- 
sulations. The method is seen to offer a new tool 
for the functional investigation and classification of 
insulating materials. Test sample (see Fig. 8) consists 
of a 12-in. length of the material being tested clamped 
under two pairs of inertia bars of different weight 
and inertia. 

For each aging condition, shearing modulus is de- 
termined from the periods of the pendulum by first 
using the fixture in the position illustrated in Fig. 8. 
and then by inverting the test piece. This interchanges 
the stationary and oscillating inertia bars. 

A mathematical relationship was developed for the 
various parameters present in such tests. Omitting the 
intermediate steps, the final equation becomes 


12Lr2myme I I. 
G, => —- —--— 
a®b (me — m;) Tm T2me 


= shearing modulus with zero longitudinal stress, in 
psi 





3100 No migration 

5300 Very slight migration 
5300 No migration 
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Very slight migration 

Slow surface migration 

Appreciable migration, started after 140 hy 
Slight surface migration 
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was shown. Fig. 9 shows some preliminary data on 
black varnished cloth. 

A new instrument approach to dielectric loss meas- 
urements was described by H. P. Hall and I. G. 
Easton. This is detailed separately in this report. 
Rounding out the session on measurement methods, 
A. H. Scott, National Bureau of Standards, reported 
measurements of both volume and surface conduc- 
tivities at various relative humidities (dry, 50 per cent, 
75 per cent and 90 per cent) on diallyl phthalate, poly- 
methylmethacrylate, polystyrene and Teflon. The test 
circuit incorporates a vibrating reed electrometer to 
provide greater sensitivity. Temperatures were main- 
tained at 23 C. Tests were made at 10 sec, 50 see, 
100 sec, 500 sec, and 1200 sec. See Fig. 12 for typical 
test results. 

Volume conductivity of diallvl] phthalate was ap- 
parently slightly less affected by relative humidity 
than that of the other materials examined. On the 
other hand, its surface conductivity was more strongly 
affected. The surface conductivity increased by a 
factor of 1000 as the relative humidity increased from 
0 to 90 per cent. For the other materials tested, the 
surface conductivity did not increase more than 10 
times over the same humidity range. 

The effects of high-energy radiation on dielectric 
materials are being closely investigated bv govern- 
ment and private industry. Information derived from 
such studies would be essential, of course, in the 
design of much electrical equipment and electronic 
gear used in nuclear reactors. Some research con- 
tracts placed by the Defense Department have in- 
cluded such studies as part of design and development 
of ionization chambers and so-called “atomic” bat- 
teries. 

J. H. Coleman, Radiation Research Corporation, 


L= length of suspending strip (sample) in inches ees 
m = weight of sada lb te neon l and 2 refer reported the effects of beta-ray radiation on the con- 
to lighter and heavier pendulums respectively) ductivity of good insulators. The test procedures 
T = time of oscillation, sec called for measuring the conductivities while the 

a = strip thickness, in. é : ; 
b = strip width, in. test specimens remained under the influence of the 
! = moment of inertia of inertia bar, in.-lb.-sec.’ radiation field. It was pointed out that in other studies 
. ; the measurements were made before and after the 

Materials investigated include black varnished 


cloth, Mylar, and glass-cloth impregnated with sili- 
cone resin or silicone rubber. A consistent increase 
in shearing modulus with aging time and temperature 
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samples had been subjected to radiation. A significant 

difference exists between the conductivitv changes ob- 

tained by these methods. Where the measurements 
(Continued on page 296) 
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Transistors 


Fused-junction transistors 

of the p-n-p type. Units similar to 
these are used as switching devices 
in the circuits described. 


as On-Off Switches in 


Saturable-Core 


Circuits 


Two novel circuits using junction transistors and saturable cores 


are described. These applications reveal the design possibilities offered 


by transistors as high-speed switching elements in control circuits. 


R. Louis Bright, G. Frank Pittman, Jr., George H. Royer 
Materials Engineering Department 
WESTINGHOUSE ELECTRIC Corp., Pittsburgh 


'HE COMBINATION Of some of the well-known tech- 
niques and concepts of the magnetic-amplifier art 
with the just developing knowledge of semi-conductor 
devices has already produced several interesting cir- 
cuit configurations with unique properties. Two sig- 
nificant examples are a d-c to a-c converter which 
produces a square-wave output and a preset counter 
which delivers a single output pulse after a fixed 
number of input pulses. The common features of 
these two circuits are their reliance on the properties 
of magnetic core materials with rectangular hysteresis 
loops and their use of junction transistors in a new 
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mode of operation which is that of a controlled switch. 

If the base voltage of a junction transistor is car- 
ried through a sufficient range, the unit may be made 
to operate from cut-off to full conduction in the 
fashion of a relay or a switch. Consider the family of 
collector characteristics of a typical fused-junction 
p-n-p transistor shown in Fig. 1. If the transistor is 
connected in series with a battery and a resistive 
load as illustrated, the operating point will be on the 
load line shown. At point F corresponding to a base 
voltage of approximately +-0.1 volts, the load current 
is very small and the transistor is said to be cut off. 
Since under this condition almost the entire supply 
voltage appears across the transistor, it behaves ap- 
proximately as an open switch. The power dissipated 
in the transistor is low, given by the product of the 
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FIG. 1—Family of curves showing relationship be- 
tween collector voltage and current for a typical fused 
junction p-n-p transistor. Load line pertains to resistor 
R in the circuit, above right. 


supply voltage and the small leakage current. 

As the base is made negative, the operating point 
moves down along the load line until it reaches the 
point S. Any further decrease in the base voltage 
beyond this point produces no appreciable decrease 
in the emitter-collector drop across the transistor. 
The transistor is then said to be saturated and appears 
as a closed switch in the load circuit. For a commercial 
unit having a dissipation rating of 200 mw, the volt- 
age drop across the transistor may be as low as a 
few tenths of a volt with a load current greater than 
100 ma. Therefore, the dissipation is still within the 
rating of the unit even though the current greatly 
exceeds that which can be used in class-A operation. 

The power delivered to the load at saturation is 
the product of the load current and the supply volt- 
age. Thus, the load power that can be controlled by 
a transistor when operated at only the two extremities 
of the load line may be many times the rated dissipa- 
tion of the transitor. Intermediate operating points 
on the load line may be well above the permissible 
power dissipation of the transistor so that any transis- 
tion between points F and S must be rapid enough 
to prevent transistor burnout. A further precaution 
should be observed in such switching service to ensure 
that changes in the supply voltage or the load re- 
sistance do not cause the conduction point to shift 
from S to the extent that the base voltage is insuffi- 
cient to keep the transistor saturated. A convenient 
set of rules for tracing the operation of circuits con- 
taining p-n-p transistors operated in this manner are: 

1—The transistor will conduct if the base is more 

negative than either emitter or collector. 


2—The transistor will block if the base is more 
positive than both emitter and collector. 
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‘ig. 2—(A) Rectangular hysteresis loop ex. 
hibited by 50-50 nickel-iron alloy. (B) 
Simple circuit used to illustrate the volt. 
time relationship for saturable core device, 


For an n-p-n transistor the polarities would be re- 
versed from those given above. 

Fig. 2A shows an idealized rectangular hysteresis 
loop which is closely approximated by tape-wound 
toroidal cores of 50-50 nickle-iron alloy. Essential 
features of this magnetic characteristic are the sharp 
saturation at some definite core flux ¢,, and the reten- 
tion of the existing core flux level upon removal of 
all applied magnetomotive forces. If such a core is 
provided with a winding and a voltage as shown in 
Fig. 2B, changes in core flux level can be related to 
the volt-time integral of the voltage e as follows: 


l 
Ad = Set 
NJ At 


Thus, if a low-resistance winding on the core is sup- 
plied with voltage from a low-impedance source, the 
volt-time integral which must be supplied to drive 
the core from negative to positive saturation is 2N¢,. 

D-C to A-C Converter. A very useful combination 
of such a core and two transistors is illustrated by the 
d-c to a-c converter shown in Fig. 3. The transistors 
perform as switches, one being on while the other 
is off. To trace the circuit operation, assume that 
transistor I is conducting and II is cut off. This effec- 
tively connects the battery E directly across winding 
B and induces a voltage of the indicated polarity in 
each winding. The voltage in winding A is of such a 
polarity that it holds transistor I conducting while 
the voltage in D holds transistor IJ at cut off. The 
application of the potential E to winding B causes 
the flux in the core to increase linearly with time until 
the core saturates. 

The slopes of the top and bottom of the ¢—N; 
curve shown in Fig. 3 are greatly exaggerated to bet- 
ter illustrate what happens near saturation. Upon 
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FIG. 3—Circuit diagram for d-c to a-c converter and 
hysteresis loop for core operation are shown above. 
Circuit employes two junction transistors together with 
a saturable-core transformer. 


saturation, the current in winding B rapidly rises to 
some value corresponding to point c at which the coil 
can sustain practically no voltage. The potentials 
across all the windings then disappear, thereby re- 
moving the base drive from transistor I and rendering 
it nonconductive. The current must then drop to 
zero, and the flux will drop from the value at c to 
the value at d. This small decrease of flux induces 
voltage in all the windings, which are of a polarity 
opposite to that which previously existed. The voltage 
in winding D then causes transistor II to conduct and 
moves transistor I further into cut off. The source 
voltage is then connected directly across winding C. 
This condition continues to exist until the flux reaches 
negative saturation, whereupon the cycle repeats. 
The output which appears across winding O is, 
therefore, a square wave with a frequency and ampli- 
tude determined by the number of turns of the pri- 
mary windings and the saturation flux of the core. 
During each half cycle, the flux changes linearly from 
one saturation level to the other and thus changes 


by an amount 2¢, in the half period 1/(2f). There- 
fore: 


E = Ne (d¢/dt) = 4Npa¢.f 


Where Nz = Neo, representing the number of turns 
in winding B and C and f equals frequency. The 
amplitude of the output voltage is simply (No/Nz,)E. 
Thus, this circuit is an inverter which converts a d-c 
input to a square wave a-c output with a frequency 
E/4N,¢, and an amplitude (No/Nz)E. 

The base driving windings A and D should have 
equal numbers of turns and should be designed to 
have voltages of about 1.3 volts in amplitude. Since 
the voltage that either transistor is required to block 
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is equal to the source voltage E plus the voltage in- 
duced in one-half of the primary, the total blocked 
voltage is 2E. Therefore, the input voltage must not 
exceed one-half of the collector breakdown voltage. 

In this switching mode of operation, the efficiency 
of the transistors may be about 98 per cent. Taking 
into account the copper and core losses gives an 
overall efficiency for this inverter of something greater 
than 90 per cent. Such an inverter using the small, 
presently available fused junction transistors, such 
as the Westinghouse 2N74, can easily deliver a few 
watts to a load at any requency from 1 cps to 1 ke. 
This circuit should have considerable application in 
systems where an extremely small and reliable in- 
verter is required. It is especially attractive where 
the output square wave is to be full-wave rectified 


Soturable 
core 


es 
Output 


FIG. 4—Circuit for preset counter. By 
applying uni-directional pulses to the in- 
put winding, the core flux is driven from 
one saturation state to the other in a series 
of steps. When the core becomes satur- 
ated, it has, in effect, counted the input 
pulses. 





since almost no filtering will be required to eliminate 
the ripple. 

Preset-Counter Circuit. The pulse integrator or pre- 
set-counter circuit shown in Fig. 4 illustrates another 
application of the same basic principles and compo- 
nents incorporated in the converter just described. 
Tape-wound toroidal cores of 50-50 nickel-iron alloy 
as used in the converter circuit exhibit a very high 
degree of retentivity. This means that upon removal 
of all external magnetomotive forces acting upon the 
core, the core flux level existing as the time of removal 
will be retained indefinitely. Therefore, by applying 
unidirectional pulses of voltages to a winding, rather 
than a constant voltage as in the converter, the core 
flux may be driven from one saturation state to the 
other in a series of steps. Furthermore, essentially 
the same total voltage-time integral, 2N¢,, must be 
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FIG. 5—Breadboard model of d-c to a-c converter. Two transistors are visible 
at bottom right of the board, while saturable core is located at top right. 


applied to a given winding to drive the core from 
one saturated state to the other, regardless of whether 
voltage is applied continuously or in the form of 
unidirectional pulses. 

In circuit of Fig. 4, input pulses are applied from 
transformer T through transistor 1 to winding C on 
the saturable core. Winding A applies appropriate 
drive to the base of transistor I to render it conducting 
during input pulses. The small bias voltage E, in the 
base circuit holds transistor II blocking and prevents 
the application of E, to winding R during the stepping 
of core flux toward saturation. Successive input pulses 
drive the core further and further toward saturation 
until, during some pulse, the core is driven into satura- 
tion. At the termination of this pulse, core flux drops 
back from the maximum saturation level to the 
slightly lower residual level. In doing so, the flux 
induces in the various windings voltages of polarity 
opposite to that existing during input pulses. This 
reverse voltage induced in winding H overcomes the 
bias voltage and renders transistor IJ conducting in 
a manner similar to that described for the converter. 
The resetting voltage E, is thus applied to R to reset 
the core to the opposite saturated state. The voltage 
induced in H during this time is sufficient to maintain 
transistor IJ conducting until complete resetting is 
accomplished. 

The output pulse induced in winding O during 
resetting indicates that the total volt-second integral 
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of the input pulses has reached the value necessary 
to saturate the core. The diode is used to discriminate 
between the voltage induced during input pulsing 
and that during resetting. Winding B in the base 
circuit of transistor I serves to block the input circuit 
during resetting. This is necessary to prevent unde- 
sirable loading of the core during resetting and to 
isolate the resetting voltage from the pulse source. 

With the saturable core initially reset, the circuit 
functions to sum the volt-time integral of input pulses 
supplied to it and to yield an output pulse after a 
predetermined integral has been supplied. At the 
conclusion of the output pulse the core is in the reset 
condition in readiness for additional input pulses. If 
uniform input pulses are applied (as would be the case 
if transformer T of Fig. 4 were operated as a saturat- 
ing transformer), the circuit has application as a 
preset pulse counter. In this case, a predetermined 
number of input pulses will be required before an 
output pulse is obtained. Suggested transistors for this 
application would be the 2N73 and 2N75. 

These two examples serve to illustrate the novel 
circuit properties that can be achieved through the 
combination of fused-junction transistors operated as 
switches and rectangular-hysteresis-loop transformers. 
These circuits all possess the advantages of extreme 
reliability and long life which characterize their basic 
components——junction transistors and saturable mag 
netic cores. ooc 
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Basic circuits for dielectric ampli- 
fiers. FIG. 1 (top)—Series circuit. 
FIG. 2—Parallel circuit. FIG. 3— 
Resonant slope amplifier. 


Voltage-Sensitive 


Capacitors 


Capacitors in which capacitance changes with applied voltage 


are suitable for functions usually performed by tubes or transistors. 


They are used in dielectric amplifiers, switching or control circuits, 


modulator circuits and flip-flop circuits as illustrated here. 


THE DIELECTRIC CONSTANT K (also known as relative 
permittivity) of ferroelectric dielectrics, such as 
barium titanate, varies as a function of the electric 
field strength. This has been discussed in a previous 
article. (1)* Capacitors having a ferroelectric dielec- 
tric have nonlinear characteristics in that the capaci- 
tance is sensitive to changes in applied voltage. Many 
circuits have been devised to take advantage of this 
characteristic. Successful dielectric amplifier circuits, 
as well as other types of circuits, are gradually emerg- 
ing from the laboratory stage of development. With 
the development of improved ferroelectric dielectric 
materials, commercial applications will undoubtedly 
appear in increasing numbers. 


* Numerals in italics refer to Cited References at end of article. 
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Dielectric Amplifiers. There are two basic types of 
dielectric amplifier circuits: (1) The series type in 
which the varying current through the voltage-sensi- 
tive capacitor adds to the output current and (2) the 
parallel type in which voltage developed across the 
voltage-sensitive capacitor adds to the output voltage. 
The series circuit is shown in its simplest form in Fig. 
1. The current through the voltage-sensitive capac- 
itor, and also through the load, changes as the charge 
on the capacitor is influenced by changes in capac- 
itance due to the input signal applied across C. 

A simple form of the parallel circuit is shown in 
Fig. 2. The voltage-sensitive capacitor is represented 
by Cy. The output voltage is developed across the 
very large value of load resistance Ry and the input 
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signal is applied across C2. The power supply, having 
high internal resistance, supplies a high-frequency 
voltage, called the carrier, to the circuit. Capacitor C, 
is of standard design and in combination with C,. it 
forms an a-c voltage divider. When the capacitance 
of Cy is changed by the application of an a-c signal, of 
low frequency relative to the carrier frequency, the 
distribution of the power-supply voltage across the 
two capacitors is changed. Thus, the output E, is a 
voltage of power supply frequency modulated at the 
signal frequency. The analysis of this circuit is given 
in detail in the Appendix and it shows that the voltage 
amplification is quite low. The voltage amplification 
is given by the equation 
SE, 
A, = -— 
1 

where E, is the power supply voltage (rms) and S 
is the mean fractional change in capacitance of C» per 
unit change in applied signal voltage. 

The series and parallel circuits have been generally 
discarded in favor of such circuits as the resonant slope 
amplifier shown in the simplified diagram of Fig. 3. A 
plot of output voltage as a function of the capacitance 
of C is shown in Fig. 4. A value for the capacitance 
of the voltage-sensitive capacitor is chosen so that an 
operating point is established on one side of the re- 
sonance curve. As the capacitance is varied by the 
signal, the output voltage E will vary, producing an 
amplitude-modulated voltage which can be demodu- 
lated to recover the amplified signal. The mathe- 
matical analysis of the resonant type amplifier (see 
Appendix) shows that the voltage gain is 

Xi 
¥: 


= Ey peak S ; = 
Xr, 2 
(-') 

X. 


= EB, prak S K 


where E, is the carrier peak voltage, S is the mean 
fractional change in capacitance per volt. The K term 
(not to be confused with the symbol for the dielectric 
constant) may be thought of as a quality factor which 
relates the voltage gain to circuit Q. In a practical 
case where the loaded Q is 8, X, = 1.6 X. (refer to 
Appendix) so that K = 1.6/(1.66—1)* = 44. In this 
case, A, = 4.4 Ej peax S and if the carrier peak voltage 
is 100 volts and §S = 0.08, then A, = 4.4 « 100 « 
0.08 = 35.2 at the demodulator output. 

As in other amplifiers, the power supply contains 
none of the information to be amplified, but supplies 
the energy essential for increased signal power. While 
vacuum tube and transistor amplifiers normally require 
a d-c power supply, the dielectric amplifier, like the 
magnetic amplifier, must be supplied by an a-c or 
pulse power supply. 

To realize maximum gain from a dielectric amplifier 
certain conditions must be met. One is that the power 
supply (carrier) frequency must always be much 
higher than the signal frequency. For example, in the 
case of an amplifier designed for signals in the low 
audio range (20 to 5000 cps) the power supply fre- 
quency shouldbe 5 megacycles or higher. As the 
power supply frequency is increased, the resonant 


p= 
a 
| 


8&4 


circuits must accordingly be designed for resonance at 
higher frequencies. To maintain a favorable ratio of 
inductance to capacitance as the carrier frequency jg 
increased, the voltage-sensitive capacitors which tune 
the circuit must be made smaller. The dielectric cop. 
stant of ferroelectric dielectrics, however, is high (2000 
to 10,000) and the dielectric thickness must be small 
to have a high voltage gradient in the dielectric. The 
physical size of the voltage-sensitive capacitor, there. 
fore, soon becomes prohibitively small. As an example. 
consider that a capacitance of 100 mmf is required jn 
an amplifier for low level signals. To develop an 
effectual voltage gradient the dielectric must be 0.005 
in. thick. The dielectric constant of a typical materia} 
is 4000. Such a capacitor would be approximately 
0.0236 in. sq, or less than 4%» in. on each side. , 

Another condition for maximum transfer of energy 
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FIG. 4—Curve showing relationship between 
capacitance and output voltage in resonant 
slope amplifier. 


Copacitance with 
no signal, C— 


from the power supply to the load is equal load and 
power supply impedances. Thus, when a quasi- 
voltage supply is used, the load impedance must be 
lowered until the matched condition is met if maxi- 
mum power is to be realized. On the other hand, if a 
quasi-current supply is used, the load impedance must 
be increased until the maximum transfer condition is 
satisfied. 

After demodulation, the amplified signal is coupled 
to a load by conventional methods. Transformer 
coupling may be used in some cases to provide addi- 
tional voltage gain. Since voltage gain is very flexible, 
the time delay and power gain may sometimes be used 
to define the capability of the dielectric amplifier. The 
time delay is the speed with which an amplifier reacts 
to an input signal and is related to the amount by 
which internal stored energy must be changed by the 
input power. A figure of merit of a dielectric ampli- 
fier may be established as the ratio of power amplifica- 
tion to time constant, that is, 

i 
Mp = 
r 

For a typical dielectric amplifier, such as the one 
shown in Fig. 5, the time constant is determined by the 
input capacitance and input resistance as seen by the 
signal. It is apparent from the signal frequency 
equivalent. of the input circuit, shown in Fig. 6, that 
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FIG. 5—Typical dielectric amplifier showing 
crystal demodulator to recover signal voltage 
from modulated output voltage. 
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FIG. 6—Equivalent circuit for signal frequency 
input of circuit shown in Fig. 5. 
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FIG. 8—Typical two-stage audio amplifier. Out- 
put of each stage must be demodulated before 
application to following stage. 
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FIG. 9—Circuit of discriminator type dielectric 
amplifier. 





Bias 


i es 
nput 
- 


FIG. 10—Circuit of ratio detector type dielec- 
tric amplifier. 
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the time constant expressed in seconds is, 
T = RC 
The figure of merit of the magnetic amplifier has 
been established in a similar manner (2) as 
1, 
r 
where M,, is the figure of merit of the magnetic ampli- 
fier, A, is the power amplification, and T is the time 
constant of the amplifier expressed in seconds or in 
cycles of the supply frequency. The time constant of 
a magnetic amplifier is determined by the inductance 
and resistance of its control circuit or, 
L 


a 


T= 
R 

It is useful to know the input and output impedances 
of the dielectric amplifier so that they may be matched 
to those of the driving source and the load. The signal 
frequency equivalent circuit for the input may be 
represented by the series circuit shown in Fig. 7. The 
capacitor C is the parallel combination of the two 
voltage-sensitive capacitors and the resistor R repre- 
sents the dielectric losses in these capacitors. An 
inductance L, of known losses represented by R, and 
a known resistance R,, are connected in series between 
a generator having a frequency W and an internal 
resistance R,, and the signal input terminals. The 
inductance is adjusted to resonate with the capacitance 
C so that 


1 
wl = 
wl 
The voltages E, and E. are measured and the relation 
E, a E, E. 
R, R,+R 
may be written which can be solved for R to give 
E. X R, 
FO meee, 
E, — Ey 


The input capacitance may be calculated from the 
first equation and is 


1 
Cc =— 
W?L 
It is important that maximum signal voltage be de- 
veloped across the voltage-sensitive capacitor by the 
control voltage. Therefore, the signal source should 
appear inductive and should be resonant with the 
amplifier input capacitance. For maximum transfer of 
power the signal source resistance should also be 
made equal to the amplifier input resistance R. 

Fig. 8 shows the circuit of a typical two-stage audio- 
frequency dielectric amplifier. The voltage-sensitive 
capacitors are Cy and Cy. As many stages as desired 
may be connected in series. An overall power gain 
of 30 db was measured (3) on an amplifier of this type 
at a signal frequency of 1 kc. The input signal power 
was 0.3 milliwatt and the power output was 300 milli- 
watts. The power gain of a single stage is reported 
(4) as 10 db at a signal frequency of 29 ke and with 
an r-f voltage of 63 volts rms across the tuned circuit. 

In addition to the resonant slope amplifiers, inves- 
tigations have been made (4) of a discriminator type 
amplifier and a ratio-detector-type amplifier. Typical 
circuits are shown in Figs. 9 and 10. When presently 
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FIG. 11—Two capacitors having similar, but 
displaced capacitance-temperature curves are 
used for temperature compensation. 
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FIG. 12—Bridge switching circuit which is nor- 
mally balanced. Trigger voltage applies bias of 
opposite polarities to capacitors to cause un- 
balance and current to flow through transfor- 
mer primary. 





FIG. 13—Refined version of bridge switching 
circuit shown in Fig. 13. It has greater sensi- 
tivity and low-pass filter in trigger input circuit 
is unnecessary. 


Trigger 





FIG. 14—Bridged-T switching circuit. Normally 
zero voltage appears at output terminals. 
Trigger voltage unbalances bridge to produce 
output voltage. 


known dielectrics are used, power gains of about 99 
db can be expected from these circuits at a signal fre. 
quency of 20 ke, a power supply voltage of 40 volts 
rms, and power supply frequency of 8 mc. The ratio. 
detector amplifier is less affected by amplitude Noise 
that may be in the power supply voltage than are the 
resonant slope or discriminator amplifiers. Also, g 
voltage proportional to supply frequency drift is avai}. 
able at the output of the ratio detector which can be 
used for feedback to the power supply for automatic 
frequency control. 

Unfortunately, ferroelectric dielectrics are sensitive 
to temperature. Since dielectric losses are uniform 
and lowest at temperatures above the Curie tempera. 
ture, it is most important that these capacitors be 
operated at the proper constant temperature. Perhaps 
the simplest solution to this problem is to mount the 
‘apacitors in small temperature-controlled ovens sim. 
ilar to those used with quartz crystals. Another method 
of temperature compensation is to use two capacitors 
in parallel, each with similar, but displaced capac- 
itance-temperature curves as in Fig. 11. This method, 
however, does not provide minimum dielectric losses, 

The principal reason for requiring temperature sta- 
bility is to have the amplifier’s resonant circuits tuned 
to the power supply frequency. This may be accom- 
plished by using a voltage-sensitive capacitor in the 
automatic-frequency-control circuit of the power sup- 
ply. The effect on frequency in both power supply and 
amplifier may be equalized so that the overall opera- 
tion is unaffected by temperature. However, the best 
solution is, of course, the development of a voltage- 
sensitive dielectric with flat temperature-capacity 
characteristics, but at this time such a dielectric is not 
available. 

When voltage-sensitive capacitors are used as ampli- 
fiers at low signal levels, noise limits their usefulness. 
Noise may emanate from three places, the voltage- 
sensitive capacitors, the demodulation diodes, and the 
power supply. Of these, the principal source of noise 
are crystal diode rectifiers and voltage-sensitive dielec- 
trics when they are excited by the r-f power supply 
voltages. Experiments (4) have shown that both the 
noise power and power amplification of the dielectric 
amplifier is approximately proportional to the square 
of the r-f excitation voltage. Therefore, little advan- 
tage can be realized with dielectric amplifiers at low 
signal levels. On the other hand, the dielectric ampli- 
fier may be used for power amplification at levels 
where the noise level would be much lower than the 
signal level. In this case, the limitations become the 
power-handling capabilities of the diodes and the heat- 
dissipation ability of the voltage-sensitive dielectrics. 

Another serious limitation encountered in circuit 
applications of the voltage-sensitive capacitor arises 
from the capacitor being a two-terminal device. Con- 
sequently, there is no convenient method of isolating 
signal input or control voltages from the power supply 
voltages as in the magnetic amplifier, in which inputs 
are isolated by individual windings on a common core. 
Unfortunately, in circuits making use of the voltage- 
sensitive capacitor, the control circuits must be isolated 
by filter networks which sometimes become compli- 
cated, increase cost and require precious space. 

Switching Circuits. Voltage-sensitive capacitors may 


ELECTRICAL MANUFACTURING 





FIG. 15—Basic second-harmonic switching cir- 
cuit (a) is balanced with zero current through 
output transformer. Trigger voltage causes non- 
sinusoidal current (b) and _ second-harmonic 
voltages in output transformer. 
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FIG. 16—Series circuit of inductor and volt- 
age-sensitive cupacitor (a) exhibits negative 
resistance effects shown in (b). Unstable char- 
acteristic should lead to development of flip- 
flop and multivibrator circuits. 








be used in switching circuits to provide an off-on con- 
trol for large currents from a triggering source of lim- 
ited energy. The familiar bridge circuit shown in 
Fig. 12 can be made to act as a switch provided C, 
and Cy are voltage sensitive. A biasing battery by- 
passed by a large capacitor causes each of the voltage- 
sensitive capacitors to be biased with the polarities 
shown. The bridge is excited by a voltage provided 
by a generator as shown. The output from the bridge 
is connected to a transformer with a center-tapped 
primary. The secondary is connected to the load. The 
center tap is connected through a low-pass filter to the 
trigger input terminals. 

The bridge is in a balanced condition when the bias 
voltage is applied and there is no triggering voltage. 
When a positive triggering pulse is applied to the 
trigger input terminal, the voltage-sensitive capacitors 
C, and Cy, receive an additional charge of polarity as 
indicated on the diagram. The voltage on C, will 
increase, causing its capacitance to decrease and ihe 
voltage on C. will decrease, causing its capacitance to 
increase. This unbalances the bridge causing generator 
current to flow through the primary of the transformer. 
This will cause a voltage to appear across the second- 
ary and the load. 

The operation of this circuit can, of course, be en- 
hanced by utilizing four voltage-sensitive capacitors 
in the bridge. Further refinements can be made by 
using two bridges so that the low-pass filter is not 
necessary. This is shown in Fig. 13. 

A bridged-T ferroelectric switch circuit having two 
voltage-sensitive capacitors is shown in Fig. 14. The 
values of C,, Cy, Ly, Ls, and R are chosen so that the 
bridge is balanced at the voltage and frequency of the 
power supply. Under balance conditions both output 
terminals are at ground potential. Analysis using 
Kirchhoff’s laws will show this to be so. A trigger volt- 
age applied to the signal input terminals will cause 
a change in the capacitance values of C, and Co. 
Note that the capacitors are in parallel for the trigger 
voltage. The net voltage on C, is increased to reduce 
the capacitance and it is decreased on C. to increase 
the capacitance. This unbalances the bridge and a 
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voltage then appears across the output terminals. 
Voltage-sensitive capacitors can also be used in other 
types of T circuits. 

Fig. 15 (a) shows a diagram of a second harmonic 
switching circuit. The capacitors C, and Cy, are of 
the voltage-sensitive type. The forcing voltage is 
applied to the primary of the transformer T, which has 
a center-tap secondary winding. The output voltage 
is taken across the secondary of the transformer Ty. 
If no trigger voltage is applied to the trigger input 
terminals, currents of the carrier fundamental {re- 
quency will flow through the circuit. If capacitors 
C, and Cy» are equal in value, then no current ol 
fundamental frequency will flow between points A and 
B and the voltage appearing across the capacitors 
will be sinusoidal and of the fundamental frequency. 
When a trigger pulse is applied to the trigger input 
terminals, the capacitors will be biased with opposite 
polarities and the voltages appearing across them will 
no longer be sinusoidal, but will be of the form shown 
in Fig. 15 (b). If this waveform is analyzed it will 
be found to contain a large second harmonic com- 
ponent. This second harmonic component will be 
directed in opposite directions in C; and Cy as indi- 
cated by the arrows in Fig. 15 (a). Therefore, cur- 
rents of the second harmonic frequency will flow be- 
tween points A and B. These currents excite the pri- 
mary of the transformer T», causing a second harmonic 
voltage to appear across this secondary winding. This 
voltage then operates the desired mechanism. 

Flip-Flop. In a voltage-sensitive capacitor connected 
in series with an inductance and a resistance, and 
driven by an a-c voltage as shown in Fig. 16 (a), as 
the current is increased, the r-m-s voltage across the 
inductor and capacitor is as shown in Fig. 16 (b). As 
the current increases, the voltage Vrq also increases 
until it reaches the point A at which time the current 
suddenly increases to B with no change in Vr¢. From 
B on, the current gradually increases as Vre is in- 
creased. If the circuit is made to operate around R, 
an unstable condition will exist and the current will 
assume a value corresponding to either A or B. This 
should lead to the development of flip-flop and multi- 
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vibrator circuits using voltage-sensitive capacitors as 
the unstable element. 

Modulators. Voltage-sensitive capacitors have been 
used (5, 6) in circuits for frequency and phase modu- 
lation. These systems employ a voltage-sensitive 
capacitor as one element of an oscillator tank circuit 
so that variations in capacitance caused by the modu- 
lating signal produce corresponding variations of oscil- 
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FIG. 17—Frequency-modulated oscillator cir- 
cuit using voltage-sensitive capacitors as modu- 
lating elements. 
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FIG. 18—Impedance relationship for 
resonant slope dielectric elements. 


lator frequency. Fig. 17 shows a frequency-modulated 
oscillator using two voltage-sensitive capacitors, C, 
and C., as modulating elements. They are connected 
in series with respect to the r-f potential and in 
parallel with respect to the modulating potential. A 
bias battery is used to set the voltage value between 
the capacitors. Frequency deviations of + 2 per cent 
in the 50 to 500 mc range have been reported (5). 
Under extreme conditions the amplitude modulation is 


appreciable, but is negligible for smaller deviations. 
tl aid 4d 
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Appendix 


Analysis of Parallel Dielectric Amplifier 

THE THEORETICAL voltage gain of the non-resonant parallel 
dielectric amplifier shown in Fig. 2 can be approximated by 
the following analysis: 


Let 
Ey peak = Constant carrier peak voltage (power supply). 
}, = fixed linear capacitance. 
C, = voltage-sensitive capacitance (C; = C>: without 
bias. 
S = mean fractional change in capacitance of C, per 
(rms) volt applied to C). 
E’, = input signal voltage (rms) applied to C». 
R, = load resistance. R » X> and is therefore neglected 


in analysis. 
9 


From Fig. 


¢ 
E, peak >= E, peak ~— cz (1) 
».¢ ie Xe 
but 
Ko = X, + SE’, X, = X, = AX (2) 
provided 
SE’, < 90.1 (small signal case) 
then Pe 
¥, + AX 
Es pect (max) = E) peal (3) 
2X, + AX 
Y; — A X 
E>» peak (min) = Ei peat (4) 
2X, — AX 


The signal voltage (rms) component of FE is then 


| Es peat (max)| — | Ee pear (min) 7 
co ae ns (5) 
2 V2 


| X, + AX | |X; — AX | 
B= - “ ie A Sail aeaiotannbicakaaacee (6) 
D4 /'S 2X, + AX 2X, — AX| 
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E\ peak p= X,AX —AX?—-(2X2—XAX eo 
E, =- S| oe ae 1 
(2X1)? —(AX) 
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Since AX is small then 
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In Mining Equipment 


Space factor is the big problem in designing haulage equipment to work the 
thinner seams. On the new Jeffrey 24-in. cable-reel shuttle car, space for drive 


and control components had to be reduced almost to the motor diameters. 






FIG. 1—Jeffrey Type MT 68 24-in. 
low seam mine shuttle car posed a space 

problem in design of heavy duty mining equipment. 
View from operator’s side is shown above. 


INCREASED MECHANIZATION and the practice of 
working the thinner seams in mines has led to 
the development of many power-operated min- 
ing machines. The continuous miner was hailed 
as the last word in mining equipment a few 
years ago, but it has not ended all such equip- 
ment development. The problem of getting the 
coal, minerals or ores away from the cutting 
face and above ground still remains. Conveyors 
are one answer. They suffer from inflexibility 
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and the difficulty of getting men to shift con- 
veyor systems in low-roof diggings. The mobility 
needed has been achieved by the electrically 
powered pneumatic-tired shuttle car. 

The shuttle car is intended to be backed into 
a mechanical loader or continuous type of min- 
ing machine at the mine face. To discharge the 
load a flight conveyor is incorporated in the car. 
There is also provision to elevate the discharge 
end to drop the load on a conveyor or mine car. 
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30-IN. MODEL 
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shuttle car previously made, the Type 66-A 
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In low seams, the operator must lie prone and 
hence is not in a position to use either hand 
or foot power effectively. Therefore, power steer- 
ing must be provided. 

The shuttle car depends for traction and load- 
ing power upon electricity taken directly from a 
power line, rather than from storage batteries 
which take up valuable vehicle space, add much 
weight, and have to be charged or replaced. 
which usually is not convenient in the locations 
in which shuttle cars are used. To obtain this 
power, the shuttle car is connected by a multi- 
conductor cable up to 500 ft in length, to the 
power source at a tie-down point. Frequently. 
shuttle cars are operated in pairs, with the 
cables lying between them. To accomplish this. 
the shuttle cars are made right and left handed. 
In one model the operator position is on the 
left side of the car, and the cable on the right. 
The other shuttle car is just the reverse of this. 

Cable-reel shuttle cars have been up against 
a space problem from the beginning, as the 
higher seams become exhausted and machines 
were forced to work diggings of lower height. 
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Up until the time of the present development. 
The Jeffrey Manufacturing Co. offered a line of 
shuttle cars with overall heights ranging from 
48 in. down to 30 in. In the smallest height. 
road clearance is 8% in. leaving a vertical space 
of only 21-% in. within which to pack all the 
drives and control equipment plus a load of 2.2 
tons of coal. In content this meant 87 cu ft of 
pay-load space. 

Hence, when operating conditions called for a 
2-ton carrier unit with only 24-in. top clearance, 
some basic changes in configuration had to be 
considered in design. At the time the need was 
visualized by the sales department, Jeffrey's own 
engineering department was overloaded with 
other projects and the problem of getting detail 
drawings was presented to Fischer and Associ- 
ates. 

The design layouts presented to Fischer were 
6% in. ground clearance, cubical content 74 cu 
ft, speed 3% to 4% miles per hr, and 300 ft of 
cable. The electrical system was to be based 
on that of previous Jeffrey shuttle cars, which 
had been completely proven and adequate in 
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FIG. 3—Plan and side view of the new Jeffrey 
shuttle car, the Type MT 68 
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service. The electrical components, for the most 
part, were to be standard, but the physical ar- 
rangement had to be different. 

Mechanically, this Model MT-68 Low-Seam 
Shuttle Car, Fig. 1, was in no way a scaled-down 
model of its predecessors. Into a height reduced 
to 17% in. by the requirement of an overall 
height of 24 in. and a ground clearance of 6% 
in., The Jeffrey Mfg. Co. faced the problem of 
placing two drive motors, one pump motor, a 
large electrical control case, the operator and 
his manual and foot controls, cable and cable 
reeling mechanism, an adequate hydraulic fluid 
reservoir, the hydraulic controls, axles and drive 
units, and the 2-ton load of coal. To provide 
adequate maneuverability and traction, four- 
wheel steering and four-wheel drive had to be 
incorporated. The controls had to be arranged 
so that the operator could run the shuttle car 
while lying prone facing either to the front or 
to the rear. 

In the Jeffrey Type 66 cable-reel shuttle cars 
with heights running up to 48 in., the overall 
length of the vehicle was held to 22 ft 11% in. 
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and the width to 88 in. in all models down to 


30 in., shown in outline in Fig. 2. In the new 


24-in. model it was necessary to lengthen the 
car to 23 ft 2 in. overall and to increase the 
width to 114 in. in order to make room for the 
operator to lie in a prone position. These modifi- 
cations introduced side interference problems 
since part of the requirements of an underground 
vehicle is getting the unit down a narrow hoist 
shaftway and into a confined working area. This 
problem was solved by making all units on the 
side of the frame detachable. 

The main frame is of welded construction for 
rigidity and strength. This frame extends only 
far enough beyond the central conveyor, which 
is approximately 42 in. wide, to provide support 
for the motors and other equipment, as well as 
the body sections and bumpers. The latter are 
designed to be bolted to the frame so that they 
can be removed, along with the drive equip- 
ment, in order to enter a mine shaft to reach 
the working level. The body sections are welded 
construction and bolted to the frame in such 
a manner as to increase the overall rigidity. The 
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bumpers and fenders are of heavy steel, well 
braced to protect the shuttle car. All components 
of the shuttle car are designed for severe service 
in the way of shocks, bumps and rock falls. 
Incidentally, the shuttle car may be equipped 
with 6 in. sideboards, to increase its load capa- 
city to 3 tons. 


Arrangement of Drive Components 


A change in the arrangement of the major 
drive components was also necessitated. In the 
larger Type 66 cars the two traction motors were 
symmetrically disposed on one side of the car, 
Fig. 2, that is each motor was outboard of each 
axle. 

In the new arrangement, Fig. 3, in the 24-in. 
machine the disposition of the two motors with 
respéct to the axles is the same rather than op- 
posed. As before, each motor drives a pair of 
wheels mounted on axle reduction units which 
are also steering units. Drive is effected through 
a universal jointed shaft from the gearhead on 
each motor to the gear reduction in each axle. 
In the newest car 9.00 x 10-in. tires are em- 
ployed in place of 8.25 x 15-in. tires in the 30-in. 
car. Each traction motor also mounts a hydraulic 
disk-type (airplane) brake to provide four- 
wheel braking. The front wheels are mounted 
on an equalizer axle to give, in effect, three-point 
suspension. 

Traction is provided by two special motors. 
These 230-volt motors are d-c series wound, and 
each rated at 7% hp with Class B insulation. 
Using U. S. Bureau of Mines Standard _pro- 
cedures, these motors are explosion-tested. The 


motors are 14% in. in diameter, and 22 in, long 
plus gear reduction, which is flange mounted. 
Bearings are single-row ball bearing. 

In the redesign, there has been no change ip 
the relative position of the third electric motor 
which is used to drive three hydraulic pumps, 
This motor is basically the same as the two 
traction motors except compound wound, hay- 
ing the same rating and size. However, it has 
a different gear unit to mount and drive the 
three hydraulic pumps. Two of these pumps are 
identical and supply oil for the cable reel hy- 
draulic motor, the elevating discharge-end jack 
and conveyor drive hydraulic motor. The third 
pump provides oil for hydraulic power steering. 
Incidentally, if for any reason the oil supply 
should fail, the shuttle car can still be steered 
through a direct mechanical linkage. 

The flight conveyor which forms the top deck 
consists of flat bars carried between chains, each 
driven by a sprocket. The conveyor hydraulic 
motor drives the headshaft through a worm re- 
duction unit. There are four reasons for inter- 
posing a hydraulic motor in the conveyor drive: 


1. Space for an electric motor of suitable size 
was limited in the location where the conveyor 
drive had to be placed at the extreme front of 
the vehicle. 


2. Use of a hydraulic system permits the ad- 
justment of pressure up or down to provide the 
starting torque necessary under the load condi- 
tions encountered under severe mining condi- 
tions. 


3. The hydraulic motor eases the mechanical 
shock on the conveyor drive. 


4. Use of one pump motor instead of indi- 
vidual electric drive motors for the various 
devices also reduced the amount of “permis- 
sible” electric equipment required. 


A hydraulic motor also is used for the cable reel 
drive and permits adjustment of pressure for the 
torque required for spooling the cable. When reel- 
ing off cable, this hydraulic operation also allows 


FIG. 6—Mechanical 
and electrical con- 
trols are grouped in 
duplicate at the op- 
erator’s position, 
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FIG. 4—Control box with door swung back. 
Face seals are ground but not gasketed. 


an adjustment to a much lower pressure, suff- 
cient only to prevent overrunning. 

The cable reel is an important device, since 
through it the cable must transmit the electricity 
from the tie-down point to the shuttle car elec- 
trical system through slip rings. A spooling or level 
wind device is provided to maintain the cable 
level on the reel drum as it winds and unwinds. 
Sheaves are provided to guide the cable to the 
level wind mechanism and to keep the cable 
from fouling with the shuttle car as the car 
moves forward and backward. Hydraulic ar- 
rangement of cable reel drive permits. spooling 
of the trailing cable on and off properly when 
the car passes the tie-down point in either di- 
rection, without attention from the operator. 

In the new 24-in. car, the cable reel has been 
moved to a position directly behind the back 
spooler. In the Type 66 cars the reel is located 
between the drive wheels, on the side away from 
the operator's position. This space on the 24-in. 
car is taken up by one traction motor. Widening 
the vehicle allowed the electrical controls and 
resistance units to be centralized outboard of 
the forward traction motor. In other designs the 
control box is fitted outside the front traction 
motor and the resistances are encased above the 
rear traction motor. Bringing these major con- 
trol components together simplified the design 
of a single “permissible” enclosure. 

This box, Fig. 4, is vented with an explosion- 
resistant breather, and ventilated by means of a 
circulating fan attached to the front traction 
motor. Ventilation dissipates the nitrous oxide 
which forms in the contro] box due to arcing at 
the contacts. This control box, as well as the 
motors and all other electrical equipment, is 
constructed and is explosion-tested in accord- 
ance with the Bureau of Mines schedule for per- 
missible equipment to be operated in hazardous 
gas or vapor-air mixtures, or in dust atmospheres. 
The control box is arranged so that all compo- 
nents are readily accessible. An important 
feature in this respect is the mounting of the 
contactor tray, Fig. 5, which swings out and 
leaves the rear of the control box accessible. 

The motor controls are full magnetic, progres- 
sive series-parallel with automatic acceleration, 
which is accomplished by timing relays. Also a 
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FIG. 5—Control case with 


contactor trays swung out. 


switch is provided to allow the operator to hold 
the control in series and give him two speeds. 
A foot switch is employed to start the motors 
for tramming in either forward or reverse direc- 
tions. To provide a “deadman” safety control, 
release of foot pressure causes the motor circuit 
to open. 

In the Type 66 cars, the operator’s position is 
ahead of one front wheel, on the side. In the 
24-in. model this position is now occupied by 
the oil tank for the hydraulic system and the 
operator's position is on the same side between 
the front and rear wheels. This change was 
necessary in order to provide room lengthwise 
for the operator to lie prone to operate the car 
in extremely low seams. However, provision has 
been made for the operator to sit up and operate 
the shuttle car in those seams which are high 
enough to safely permit such operation. The 
controls, Fig. 6, are arranged so that the operator 
can control the shuttle car while facing in either 
direction. This means that they are duplicated. 

The controls located in the operator’s pit in- 
clude three electric boxes. At each end of pit 
one box has a pushbutton for tramming, which 
is actuated by the left foot of the operator. The 
third box is located in the center of pit under 
the steering wheels. This contains the pushbut- 
tons for start and stop of the main control 
circuit and pump motor, two headlight switches 
for front and rear, and the series or series- 
parallel switch for optional tramming speed. 

The hydraulic controls consist of three levers 
grouped at center of pit for controlling the main 
hydraulic valve mounted on the oil tank. One 
lever raises and lowers the discharge end of car, 
the other two levers control the discharge con- 
veyor chain. Throwing one lever will give a 
chain speed of approximately 57 ft per min and 
with both levers thrown the conveyor chain will 
travel approximately 114 ft per min. 

The mechanical controls consist of brake 
pedals connected to an automotive type com- 
pensator, or master cylinder, worked by the right 
foot of the operator, and of the steering wheels 
mounted on an automatic type steering gear. 
The steering gear, as mentioned before, is con- 
nected by linkage to a hydraulic booster cylinder 
for power steering. O00 
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W. A. Barnes, Vice President 
Engineering and Product Development 
Utica Drop Force & Toor Corp. 


BACKGROUND: Cold pressure welding was 
developed in the research laboratories of the 
General Electric Co., Ltd. of England, based 
on the discoveries of a young British engineer. 
Anthony Sowter. He had observed that when 
superimposed sheets of copper were sheared 
with dull blades the sheets stuck together at 
the cut edges. Analyzing the causes of thi, 


Cold Welding 


Process 


Technique in which high unit pressures produce a very critical 


interflow of metal across clean interfaces lends itself to cold joming 


of malleable metals like copper and aluminum in the form of foil, sheet and wire. 


Many applications envisioned for electrical and electronic parts. 


COLD WELDING is the new technique of joining alu- 
minum and copper wire, strip, sheet or foil by cold 
pressure alone. The weld is accomplished with hand 
or power tools fitted with dies designed for the parti- 
cular materials and shapes it is desired to join. Unit 
pressures developed must exceed the elastic limit of 
the metal in compression so as to bring the molecules 
of separate crystals into such intimate contact that the 
metals flow together at their surfaces to form a 
homogeneous whole. A true weld is formed without 
the introduction of a second metal or alloy. Aside 
from high unit pressures, the metal faces must be 
free of contaminants. 

Most of the softer metals can be cold welded. 
notably aluminum and copper. Since metal flow is 
essential to obtaining a weld, some of the very hard 
tempers of the aluminum aircraft alloys are not readi- 
ly weldable by this method. All of the EC aluminums 
and the 2S, 3S, 52S, etc. alloys in any temper are 
weldable, while 56S is weldable in the softer tempers. 
Electrical copper can be cold welded in any degree 
of hardness obtainable. Pure silver and nickel and 
some of the nickel alloys are cold weldable. Phosphor 
bronze and beryllium copper are not cold weldable 
in the tempérs ordinarily used in manufacture. Tinned 
copper can be cold welded after proper surface prep- 
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aration. Pure metals are easiest to cold weld; increas 
ing percentages of alloying elements, such as more 
than 30 per cent of zinc in brass, make cold welding 
difficult. 

Copper and aluminum can be welded together 
making it possible to attach copper terminal wires 
or lugs to aluminum windings in electrical machinery 
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phenomena, Sowter was able to work out the 
work holding and metal flow principles which 
are the basis of Koldwelding equipment today. 

In 1949, William Dubilier, of Cornell-Dubilier 
Corporation, brought the process to this coun- 
try and organized the Koldweld Corporation, 
New York, as a patent holding company. Some 
fifty manufacturers have been licensed in the 


United States and Canada to use the process. 
Hand and power tools for the application of 
Koldwelding to wire, strip, sheet and foil ma- 
terials have been developed and are marketed 
by the Utica Drop Forge & Tool Corporation. 
Utica 4, N. Y. The cost of the tools includes 
payment of license from the Koldweld Cor- 
poration to use the tools for this purpose. 


The electrical conductivity ot cold welded joints is 
the same as that of continuous metal. 

At the present time, the cold welding of titanium 
and of iron and many other metals and higher alloys 
are under investigation in the laboratory. 

Surface Preparation. Any metal surface to be cold 
welded must be absolutely clean. Best is a surface 
which has been scratch brushed with a clean wire 
brush of proper size, material, speed and pressure for 
the particular application. Oxidation of the metal 
surfaces seems to be much less important in adversely 
affecting weld quality as compared with surface con- 
densations and oily contaminates. Fingerprints on a 
surface absolutely prevent a weld being made. 

Chemical cleaners have been tried. Welds can be 
obtained following proper chemical treatment of the 
surface but such welds are not as good or as depend- 
able as those obtained after fresh cutting or scratch 
brushing. Chemical preparation is not recommended. 

Foils. Aluminum foils 0.006 in. or thinner, Fig. 1, 
and some copper foils taken from a clean roll without 
contamination with oil or fingerprints can be cold 
welded for capacitor, cable shielding foils and similar 
applications with highly satisfactory results. Even in 
these cases, however, a scratch brushing of the sur- 
faces before welding will give joints of greater 
strength. Sealing of foil packages by cold welding is 
now possible. The surfaces to be cold welded must 
be kept free of contamination by the package con 
tents until the weld is made. 

Because of the thin gages, die design in the weld. 





FIG. 2 


FIG. 3 


ing of foil is extremely critical. Foils can be welded 
by impact or with simple hand tools with properly 
designed dies. 

The British have done considerable work in weld- 
ing sheet materials, particularly aluminum, Fig. 2. 
Scratch brushed surfaces are mated together and a 
die projection is impressed from one side while a 
blank die supports the other side. A hand tool for 
such a purpose is pictured in Fig. 3. 

In lap welding some degree of compression has to 
take place, reducing the thickness of the indented 
sheet. With very strong metals like 75S-T, the com- 
pression nece ssary to produce flow is so severe that 
thickness is materially reduced. The efficiency of such 
a weld is low. It is much higher for softer alloys of 
aluminum and copper. In butt welding, where up- 
setting takes place, the efficiency is 100 per cent. 

The shape and size of weld die indentor varies 
with each thickness of metal and sometimes with the 
grade of material to be welded. Most die designs 
leave one side of the weld without mar or indenta- 
tion. Different metals require different dies penetra- 
tion since the degree of metal flow to produce a weld 


FIG. 1—Aluminum foil lap welded by the cold 
weld process. FIG. 2—Cold welding of sheet mate- 
rial performed with a hand indentor tool such as 
illustrated in Fig. 3. The welds produced are 
similar to spot welds. FIG. 3—Hand Koldweld tool 
for lap welding sheet and foil. With appropriate 
dies, the tool will accommodate a total sheet thick- 
ness of up to 0.080 in. Thousands of welds can be 
made without attention to the dies. 
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FIG. 4—Types of cold welded joints suitable for hermetic seals. (A)—Can for quartz crystal with copper cover 
welded to aluminum case through extended flange. (B)—Aluminum tube or can capped with inside cold welded 
cover. (C)—Aluminum or copper tube welded to pierced flat plate. (D)—Oval-shaped aluminum can and cover, 





varies with each. Any appreciable change in the 
thickness of the metal to be welded requires a change 
of dies. Likewise, any wide change in the hardness 
of the metal. Sets of dies can be changed in 2 min. 

Hermetic seals on can covers, Fig. 4, are easy to 
accomplish. Even in the initial stages of obtaining a 
weld from a strength standpoint, the weld will be a 
satisfactory hermetic seal. Initial designs employed 
a cold welded joint on the outside flanges as at A, 
Fig. 4. Later the inside cup seal, B was found to be 
more satisfactory. The deformation is progressively 
more severe as the outside edge is reached. This type 
of joint is produced by impact tools. Ring type dies 
have been used by the British to encase germanium 
diodes in Kovar to copper housings. Seals against 
high vacuum are easily obtained and cold weld tools 
for sealing capillary tubing against high vacuum are 
in production use. Methods of sealing copper to alu- 
minum tubing are under development. 

Silver electrical contacts are being cold welded to 
copper and aluminum bus bars in punch presses, 
Fig. 5. The cold welding of silver contacts to either 
phosphor bronze or beryllium copper spring mate- 
rials has been done experimentally. 


Buttwelding Wire. The buttwelding of aluminum or 


copper wire by cold welding, Fig. 6, is the most 
striking application for this new process. A compound- 
action hand compression tool and cutter is used, Fig. 
7. The wire ends are inserted in opposed split conical 
dies which are made to grip the wire. The cutter is 
swung into position where it cuts off the opposed 
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FIG. 5—Two methods of attaching silver contacts to 
aluminum or copper bus kars. (Top) Plate indented 
from below, contact formed from above. (Bottom) 
Contact indentation on top of plate. 


ends of the wires squarely and at the right distance 
from the die faces to provide material for making the 
upset in the weld. The cutter is then swung away 
from the dies and the dies are brought toward each 
other by toggle action under high unit pressure. When 
the cleanly cut wire ends meet and upset, the metal 
flows together and outward in a true intermolecular 
union, producing a weld with a circular flash. The 
flash is very thin at the point of contact with the 
circumference of the wire and is easily removed with 
pliers or, in smaller wire may be brushed off with 
the hand. 

The time required to make a complete buttweld- 
involving insertion of wires, cutting off wires, weld- 
ing and removal of welded wire—is on the order of 
12 to 20 sec depending upon the operator. The result- 
ing weld is of the same diameter as the original wire 
and of equal strength. The welded area is usually 
a little harder than the balance of the wire, the hard- 
ness varying in proportion to the work-hardening 
susceptibility of the material welded, such as copper. 

Buttwelds of EC aluminum wire can be made, the 
welded area bent into a helix around an arbor of di- 
ameter equal to that of the wire, and the helix pulled 
out in a tensile test machine until rupture. All fail- 
ures will take place remote from the welded area, 
indicating the strength of the weld. No appreciable 
heat is produced in cold welding; there is no an- 
nealing of the wire or formation of cast metal struc- 
ture at the weld. In fact, the metal in the weld is 
harder than the parent wire. 


FIG. 6—A variety of butt welds made in wire by cold 
welding process, using both aluminum and copper. 








Fatigue tests on cold welded wire joints consistently 
give better results than similar tests on joints made 
oy anv other known method. Cold welded joints in 
soft aluminum wire will give strikingly greater fatigue 
life than similar joints made by electric buttwelding. 
This difference is still more marked in harder wire, 
although stress repetition values drop with harder 
wires. ' 

The welds obtained are consistent and dependable. 
Hundreds of welds have been made in long lengths of 
copper or aluminum wire and the wire drawn down 
into very small sizes without fracture of any weld and 
with complete loss of identity of the welds. Butt weld 
tools are now in use in cable plants in butt welding 
wires at the stranding machines, as well as wire draw- 
ing machines. . 

Large hydraulic powered tools are now being con- 
structed for wire mills to cold weld rod up to % in. 
diam and for tubing up to 1 in. diam. 

Insulating coatings on wires do not always affect the 
welding. Fibrous, plastic and rubber insulation, of 
course, must be removed because the wire would slip 
endwise through the insulation in the die. Enamel- 


FIG. 7—Hand Koldweld tool for butt weld- 
ing aluminum wire from 0.064 to 0.128 in. 
and copper wire from 0.064 to 0.093 in. 
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insulated wires can usually be welded interchangeably 
with non-coated wire. Formex on harder wires must 
be cleaned off only at the immediate weld area. On 
soft aluminum wire covered with Formex, special 
cutters will permit good welds to be made without 
removing the Formex at all. With improper cutters, the 
Formex is smeared across the weld interface and poor 
welds result. 

Wire of somewhat different diameters can be welded 
together, as well as wires of different materials. Wire 
can be butt welded to a strip or a wire of different 
shape. Butt welds have been made in strip materials 
where the dimensions permit their being properly 
gripped by standard taper die construction and where 
the ratio of width to thickness is within reasonable 
limits. Flat aluminum transformer conductor strip has 
been welded and this application will become a very 
important use for cold pressure welding. 

To date, stranded wire has not been successfully butt 
welded. The sizes of wire which have been success- 
fully butt welded range from 0.032 to % in. diam. There 
seems to be no reason why these limits cannot be ex- 
tended in both directions. 

Future Trends. Excellent electrical properties can 
be obtained for cold welded stranded cable termina- 
tions, Fig. 8, provided every strand is well cleaned. 
This can be done by splaying out the wire ends during 
wire brushing, then carefully restranding by hand 
through a paper shield. The indentation of the wires in 
the terminal is basically rectangular in shape. 

It is expected that cold welding will become the ac- 
cepted and universal method of joining rod and wire in 
mills making electrical wire. The ease with which cop- 
per conductor ends or lugs can be cold welded to 
aluminum wire or strip electrical windings brings new 
possibilities of cost savings in the use of aluminum 
in electrical work. The speed and dependability of 
cold welding aluminum or copper connections in elec- 
tronic assemblies when properly designed for this 
method brings automatic assembly of these devices 
within practicable reach. Complete elimination of 
solder joints is possible. Corrosion is no problem since 
no foreign matter is ever present at the weld. OO 0 


FIG. 8—Stranded wire attached to 


terminal eyelet by cold welding. 
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Major design objectives for electrical consumer products must relate 
Major design object for electrical luct t relat 
price to quality, utility, performance, serviceability and to appearance. - 

ow a testing and development laboratory can provide guidance on the technica 
H testing and develo; t laboratory rovide guid the technical 

s is exemplified by a description of the policies and facilities 

factors 1 lified by a d t f th licie 1 facilitie 
of a large merchandiser who is continually developing new 


products to be made to its specifications. 




















WHEN THE SeEarS Merchandise Testing and Develop- 
ment Laboratories were first established in 1911, the 
object was to insure that goods being shipped to the 
customers were actually as described in the catalog, 
and to raise the quality of other goods in much the 
same way that the Pure Food and Drug Act had forced 
the raising of quality on groceries. The laboratory 
soon uncovered so many instances of shoddy mer- 
chandise that had been purchased in good faith by 
the Sears buyers that the laboratory head became 
known as the watchdog of the catalog. Thus the 
laboratory protected both the buyer and the customer. 

Later, in the 1920’s, when Sears began retail mer- 
chandising on a large scale, the company adopted the 
policy of developing its own merchandise to be sold 
under its own brand names. This required seeking 
out and developing new sources of supply. Generally, 
the factories selected were small and lacked well- 














FIG. 1—Two types of sewing machine controllers are 
shown undergoing a mechanical life test. The eccentrics 


staffed engineering departments. Furthermore, they move the pedals through their full motions continuously 
were not merchants in the broadest sense. Hence, the while they are under electrical load indicated by the 
laboratory had to be broadened in its functions to lamps. Failure is signalled by the lamp ceasing to £0 


include not only quality evaluation but develop- enagn Be enol cycling. 


ment service, production engineering and appearance 


| design. 
As the company has grown to become a most im- __ lion dollars and with 10,000 sources of supply, so has 
| portant factor in the national system of merchandise the laboratory grown, until today it occupies 65,000 ) 
distribution, with annual sales approaching three bil- sq ft in Chicago with 170 employees and has supple- \ 
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FIG. 2—Electric chain saw is shown undergoing electro-mechanical test on dynamometer. Mechanical out- 
put is determined by weights on scale required to balance dynamometer and electrical input is measured 
and recorded by instruments at the left. Temperature of winding is recorded by instrument at left. Saw 
chain, hanging on seale, was removed to couple mechanism to dynamometer. 


mentary tacilities in New York City and Fort Myers 
Beach, Florida. Even where suppliers have grown to 
the point of supporting their own testing facilities. 
Sears laboratories still continue to make a contribution 
through their close contacts with consumers. 

At Sears, the buyer is a key executive. He is a spe- 
cialist in the line he buys and must be throughly 
familiar with all the competitive aspects. He is respon- 
sible for the marketing of that product. He sets the 
major design objectives. This implies that he must 
relate price to quality, utility, performance, service- 
ability and to appearance. 

To make sound judgments that will move goods to 
market, the buyer must be backed by a staff of con- 
sultants that can guide him on all these factors. The 
Merchandise Testing and Development Laboratories 
serve this purpose ‘and include production engineers 
and men experienced in plant layout and manufac- 
turing processes, tool and die engineers, aesthetic de- 
signers, electrical and electronic engineers, mechanical 
and agricultural engineers. physicists, chemists, engi- 
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neers specializing in materials, and home economists 

Every Sears buyer may avail himself of the services 
of this group, whether it be for the evaluation of an 
item offered to him for sale, for the conduction of a 
comprehensive review of competitive products, or for 
aid in writing specifications for a new exclusive Sears 
item; follow-up during the development program with 
tests on hand-made samples; creation of the styling, 
and expert advice and help on tooling. He wants to 
know the answers to such questions as: Does the 
product meet performance requirements of the con- 
sumer? How does it compare with competitive prod- 
ucts performance-wise? Cost-wise? Feature-wise? In 
appearance? If it suffers by such comparison, how can 
it be made better? Can manufacturing costs be re- 
duced? By design? Another choice of materials? By 
tooling? Is it safe electrically? Mechanically? Can it 
be serviced easily? Will it have the life expected of 
it by the customer? It is the function of the labora- 
tories to supply factual answers to these questions 
through practical and scientific tests. 
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Testing’s Part 


In Product Development 


continued 





Recognized standards, such as qualification proce- 
dures set by the Underwriters’ Laboratories, Inc. and 
the American Gas Association are equalled or bettered 
in judging quality. However, the laboratory engineer 
is constantly faced with the problem of developing 
not only standards where none exist, but methods of 
test as well. The ingenuity of the engineer can be 
counted on to provide a suitable test method and the 
necessary testing fixtures or equipment. The normal 
flow of competitive evaluation results in a par or 
standard of comparison. For example, rheostats fo1 
sewing machines are tested for conformance with the 
Underwriters’ Laboratories’ temperature limitations 
and are evaluated on sewing machines for proper 
control of speed. Then their endurance is determined 
by mechanically operating them with special cams 
fitted to a rotary switch testing fixture at a rate of ten 
cycles per minute. The test setup is shown in Fig. 1. 
Sixty-watt tungsten lamps are used as electrical loads 
since they approximate the current drain of the sewing 
machine motors. A standard of life of a half million 
cycles has been arrived at over the years as one that 
is desirable in view of the 20-year guarantee on Ken- 
more sewing machines and one that has been proven 
attainable by laboratory test. 

The testing sections of the laboratory are divided 














FIG. 3 


into specialized divisions, such as Elecironics-Physicg 
Heat and Refrigeration, Electro-Mechanical, Chem;. 
cal, Materials, Textile, and Home Economics, and jj 
of them are called upon at various times to test varioys 
phases of electrically operated products. Howeye; 
the first three-mentioned groups all contain electrical 
engineers and do the major portion of the work op 
electrical appliances and devices, and are heayily 
aided in this work by the Home Economics group. 
The functions of these divisions are described below. 


Electro-Mechanical Division 

Work in this group covers a variety of test projects 
on products ranging from electric motors to outboard 
motors, and from firearms to storage batteries. The 
major problems are those of production and use of 
mechanical and electrical power. 

The hydraulics group tests and evaluates water 
pump systems, clothes washers and dryers, dishwash- 
ers, and garbage disposal units. For example, a water 
system pump is tested for volumetric delivery under 
various conditions of operation; for temperature rise 
of the motor; possibility of electric shock; reliability of 
controls: and life of the unit; and is evaluated for con- 
struction and design. 

Many different tests are run on clothes washers, 
including tests for washability and water extraction 
which are run in conjunction with the Home Eco- 
nomics Laboratory; for operation under adverse low- 
voltage conditions; for temperature rise of the elec- 
trical components; volume of water used; electrical 
safety under normal and high humidity conditions; 
and reliability of operation over a normal expected 
life. It was from such tests on the very earliest auto- 
matic clothes washers that a set of fundamental spe- 
cifications were evolved by Sears engineers and home 


Electrical leakage between conductors and ex- 
ternal metal parts must be kept at a very low figure in 
household appliances such as the vacuum cleaner shown 
here to prevent electrical shock. Leakage is measured at 
line voltage using a microammeter. 
is measured with instrument at left. 


Dielectric strength 


FIG. 4—Motor characteristics under stalled conditions are 
measured on brake stand. Cord around drum and at- 
tached to spring scale indicates torque while voltage, 
current and power are measured at the right. 
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economists for a desirable washer design. These in- 
cluded the provision for agitator washing and a means 
for re-using the suds water to conserve on hot water. 
When put into practical form by the factory's design 
engineers, these specifications resulted in the highly 
successful Kenmore automatic washer. 

Electrical products tested by the farm machinery 
engineers include cream separators, milkers, and elec- 
tric chain saws, (Fig. 2), but the big share of their 
work is on field machinery items that require testing 
on one of the test farms under actual use conditions. 

Electrical engineers test electric motors, eleciric 
hand tools, such as drills and saws, and motor-driven 
appliances, including sewing machines, food mixers, 
floor polishers, ice cream freezers and vacuum clean- 
ers. (See Fig. 3.) Also tested by this group are storage 
batteries, generators and other automotive electrical 
components. 

When a water system is installed on a farm, or in 
a rural dwelling, it is expected to give many years of 
service with little or no attention, and only through 
adequate testing, both by the source and the labora- 
tory, can the Sears buyer feel certain that his pumps 
are designed to do this. 

A 115-volt electric motor on a farm water system, 
for instance, is first checked to determine its wattage 
input throughout the performance range of the pump. 
Then the temperature rise is measured by the change- 
of-resistance method under maximum load conditions 
with the pump operating continuously. The motor is 





FIG. 5—Heat radiation characteristics of conductive glass 
heater are determined here. Thermocouple probe is located 
at numerous points iri a hemisphere in front of panel. 
Radiation characteristics are correlated with panel sur- 


face temperature, measured with thermocouples, and 
electrical power input. 


also operated at 90 volts to be sure that the pump will 
continue to operate even under low-voltage conditions. 
Current leakage is measured and a 1000-volt dielectric 
strength test run. Next, the motor is removed from 
the pump and a complete set of performance curves 
obtained, using a dynamometer or the string and 
pulley method, Fig. 4. If the pressure switch is of 
new or unproven design, a life test is run on it, using 
compressed air, timer controlled solenoids, and actual 
motor load. 

Other groups in the Electro-Mechanical Division 
test automotive and small gasoline engines, having 
seven dynamometers available, ranging in size from 
6 to 175 hp, and including a vertical shaft dynamo- 
meter used for testing rotary lawnmower engines. 


Heat and Refrigeration Division 


The Heat and Refrigeration Division performs 
evaluation of those Sears products that, in their normal 
function, employ heat, refrigeration, and air move- 
ment. In the combustion laboratory, heating and 
cooking appliances using either gaseous, liquid or 
solid fuels are evaluated. Included are such factors 
as efficiency, turn-down or hold-fire ratio, surface 
temperatures, and overall construction evaluation. 
Standard gas analysis and temperature measurement 
instruments are used. 

All home heat appliances using electricity as the 
energy source (hair curlers and dryers, table appli- 
ances, ranges, clothes dryers, space heaters, and water 
heaters) are tested in the electrical laboratory. Some 
special tests are pictured in Figs. 5 and 6. Facilities 
include: 


1. Standard electrical measurement instruments, 
such as ammeters, voltmeters, wattmeters. 


FIG. 6—Electric clothes dryer undergoing temperature 
testing. Internal temperature is measured and recorded 
on instrument at rear. Note lead wires to internal 
thermocouple at door. Hand-held thermocouple measures 
handle temperature. 











Testing’s Part 


In Product Development 


continued 





Temperature recorders and indicators. 


3. Special power charts for fine control over a wide 
range of power input. 


Typical tests on an electrically heated appliance are 
those conducted on an automatic toaster. Electrical 
safety tests are first conducted, including current leak- 
age measured during the toasting of three pairs of 
slices, and dielectric strength. The toaster is then 
turned over to Home Economics for performance and 
usage tests. These tests include range of browning, 
consistency of browning, effect of voltage and ease of 
use. Next, the electrical engineer checks power input 
and operating temperature, both surface and table top. 
A life test is next conducted, using a 15-min “on,” 
30-min “off” cycle. A mechanism has been built which 
will reset the toaster 15 sec after it pops up to recycle 
it during the “on” period. Finally, a study is made of 
the construction of the toaster to uncover any weak or 
faulty points. 

In the air conditioning section, all types of fans, air 
conditioners (both window and central), dehumidifiers, 
humidifiers, and evaporative coolers are tested. 
Facilities include: 


1. National Association of Fan Manufacturers 
(NAFM) standard fan chamber for determination of 
fan characteristics, both free delivery and loaded 
conditions. 


Psychrometric calorimeter, with controlled at- 
mospheres, both temperature and humidity. 


3. Air velocity measurement devices, such as anemo- 
meters and velometers. 


4. Sound testing room equipped with sound level 
meter and octave band analyzer. This equipment is 
widely used on all appliances. 


Tests on refrigerators, freezers and milk coolers are 
performed in the refrigeration section, which has four 
test rooms. In the largest, there are 10 test stations 
with a range of 0 to 120 F (1% F variation), and con- 
trolled humidity to 95 per cent relative humidity. 
Instrumentation is provided in a control room outside 
the test chamber. There are two other rooms of 8 and 
4 test stations with a temperature range of 40 to 120 F 
(14 F variation) and normal humidity range. The 
fourth room has 2 test stations with a range of 40 to 
120 F (14 F variation) and with both high and low 
humidity conditions available. 

With this equipment the standard NEMA tests can 
be performed. Graphic recording meters record ex- 
terior and interior temperatures and “on-off’ motor 
cycle times as shown in Fig. 7; 
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Electronics-Physics Division 

In the electronics section, screened test booths are 
double screened to keep out interfering r-f noise, Ty 
and radio signals while sets are being analyzed. Signal 
generators and equipment within the booth are used 
to accurately measure the capabilities of individual 
radio and TV receivers. Equipment in the open area 
includes a Monoscope rack which generates a black 
and white television test pattern as broadcast by local 
TV stations and a new color rack which generates 
color TV pictures and patterns. Tests on dry batteries, 
lighting accessories and electronic controls also are 
made in this area. A high humidiy chamber for accel- 
erated life tests under extremes of temperature and 
humidity is also available. 

Microphones, hearing aids, and speakers are checked 
in an anechoic chamber consisting of three rooms inside 
each other. Fiberglass wedges on the wall suppress 
echoes. 

A complete radio — TV antenna and receiver 
radiation laboratory is 1 operation on the roof of 
another building to de # rmine antenna operation and 
design and to analyze receiver oscillator radiation to 
determine if they comply with FCC regulations. 

The physics section is largely devoted to tests of 
photo-optic products. 


Materials Division 

The evaluation and development of products with 
respect to performance, construction and appearance, 
with accent on the correct use of the proper materials 
is the function of the Materials Division. The rubber 
section deals with rubber and rubber-like products, 
ranging from small molded parts to foamed rubber 


FIG. 7—Household refrigerators are tested 
under controlled ambient temperatures and 
humidities to determine performance under 
varying use conditions. Food storage tempera- 
tures are recorded on wall-mounted instrument 
at rear and power consumption on_ portable 
instrument located on mobile table. Variable 
auto transformer is used for performance tests 
at low and high line voltages. 
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Case history 


Development of a food mixer 


Tue part Sears Merchandise Test- 
ing and Development Laboratories 
plays in the development of Sears 
merchandise can best be illustrated 
by taking an actual case, namely 
that of the new Kenmore food mixer. 

At the time the project was initi- 
ated, Sears were merchandising a 
very sturdy, good performing mixer, 
but it lacked the features and ap- 
pearance to make it an outstanding 
item. The wish of the buyer was to 
have a product that was as fine as 
any on the market, feature-wise as 
well as performance- and construe- 
tion-wise. 

The first step was for the labora- 
tory to test the major competitive 
mixers, with one of the current 
Sears mixers also in the group. This 
work involved the Electro-Mechani- 
cal and Home Economics Divisions, 
with additional help from the Elee- 
tronics and Materials group and 
resulted in a comprehensive 60-page 
report covering every consideration 
of function, design, construction, 
safety and appearance. With this 
material as a background, basic 
performance specifications were set 
up for the new mixer. These in- 
cluded such factors as mixing per- 





Maximum speed of food mixer is 
measured in laboratory by hand 
tachometer and controlled by means 
of electrical governor. User selects 
desired speed by means of an external 
knob linked to governor contacts. 





formance, speed range, horsepower by the source, being as close to 
and locked-rotor torque, motor tem- production design as possible with 
perature rise, current leakage, di- hand-made parts. The laboratory 


electric strength, size of the beaters, found that certain mechanical 
and the fact that a separate gear changes had resulted in the motor 
box for meat grinder attachments operating excessively hot, but this 


was wanted. was corrected by the Birtman engi- 

These specifications were dis- neer, and the mixer was then found 
cussed with the engineers of Birt- to be very satisfactory. The next 
man Electric Co., and they started step was for the source to tool the 
work on their development program. mixer, with the laboratory tool and 
\fter their thinking became crys- die and production engineers con- 
tallized, they built the first hand- sulting with the source on this phase 
made sample, and it was turned of the program. As soon as parts 
over to Sears for examination, test- made from production tools were 
ing, and styling. Tests proved that available. product samples were 
the mixer was basically satisfactory, built for laboratory testing again. 
had long life, and should be the This included a speed check (see 
type of product being asked for. cyt). This work showed the mixer 
Certain factors could not be check- to rate the highest of any mixer 
ed, such as handle temperatures and tested as far as mixing performance 
radio interference, because the ex- was concerned. Appearance was 


perimental handle was aluminum judged to be very attractive, and it 
and production would be plastic and — was concluded that the original spe- 
no filter circuit had yet been worked  cifications had been met. The labo- 
out. With the space limitations now ratory further participated in the 
determined, the Industrial Design introduction of the model by the 
group of the laboratory provided ex- final working out of the radio filter 
act styling details for the mixer and circuit and by inspecting one sample 
had a wood model made. Steps in of each day’s production for the first 
the process are illustrated. two weeks. OOO 
A prototype model was next built 


HAND 
MADE 
MODEL wooD FINAL 
PREVIOUS 
MOCKUP PRODUCTION MODEL 
MODEL 





Various design stages in the development of a new food mixer. The previous model 
is at the left. Next is hand-made sample using sand castings and incorporating 
general design concepts for further analysis. The center unit is a wood mockup 
used to study appearance values and convenience of operation. The final produc- 
tion model is shown at the right with the mixing blades and with the accessory 
food grinder. 











































Engineering Testing 


TWELVE 
instrumentation as a function of product develop- 
ment; use of oscilloscope, vacuum tube volt-meter 
and high-speed photography, environmental test- 
ing, and an analysis of testing instruments are 
available in a Multiple Reprint No. 4, 7 

price $2.50. See page 235 for ordering. 


previously published articles covering 


products. Primary tests include aging properties, resili- 
ency and permanent set when used by itself or in con- 
junction with another material. Evaluation of plastics 
as to their suitability for intended use is carried on in 
another section. A ceramics section evaluates the inor- 
ganic porcelain finishes used on stoves, refrigerators, 
and washing machines, while a paints and finishes sec- 
tion evaluates all types of organic finishes, paints, 
varnishes, lacquers and ename rh 

A metallurgy section is concerned with the testing 
or proper use of metals in products or parts as to hard- 
ness, strength, grain structure, etc., and the testing of 
metal finishes, such as chrome, galvanizing, etc. Rust 
resistance and rust prevention is a constant project in 
this section. 


Home Economics Division 


In the Home Economics laboratory, prospective 
items are tested by home economists in a manner 
simulating home use. Ranges, refrigerators, food mixers, 
and small appliances are used just as they would be 
in a home. Careful comparisons of performance and 
evaluations of convenience features are made. In the 
appliance laboratory, dishwashers are tested using 
dishes soiled in a standard manner. Freezers are evalu- 
ated from the standpoint of ease of use. 

In the Jaundry laboratory, comparisons of washers, 
dryers and ironers also are made from the standpoint 
of performance and ease of use. Irons and other acces- 
sories are also evaluated. Sewing machines, vacuum 









cleaners, and floor polishers are used and compared 
by trained home economists. Instruction books for the 
major appliances usually used by women are 
written by home economists. 

As a further check on product performance, field 
tests are sometimes made in consumers’ homes, Foy 
example, when a new ae of a sewing machine was 
recently developed, « small group of the machines 
were sold in two sal stores and later the customers 
were called on by a home economist, an engineer, and 
a service engineer to learn how the customer liked the 
machine, ned what, if any, troubles she had had with 
it. It was felt that a truer customer reaction was ob- 
tained under these circumstances than if the item had 
been given or loaned to users, and the customer was 
in no way taken advantage of because the samples 
were individually tested before being sold. In fact, 
the customer had the advanti ige of nd ‘ing one of the 
first to have the new machine. 


also 


Chemical Division 

The chemists in this group cooperate with other 
divisions in testing electric nut cookers and refrigerated 
candy cases for retail store use, cream separators, milk 
pasteurizers, hair dryers, and many other electrical 
items. For example, a bonnet type hair dryer would 
be tested for actual hair drying ‘abilities by a chemist 
specializing in cosmetics, and then turned over to an 
electrical engineer in the Heat and Refrigeration Di- 
vision for measurements of air distribution and power 
input, current leakage, dielectric strength, surface tem- 
peratures, motor temperature rise, and other electrical 
tests. 


Textile Division 

Technicians in this group cooperate with Electro- 
Mechanical engineers in determining the dust filtering 
efficiency of bag materials for vacuum cleaners, using 
a special piece of test equipment designed and built 


in the laboratory. This is shown in Fig. 8. OOO 


FIG. 8 — Measuring the 
dirt holding capabilities 
of paper used in bag of 
vacuum cleaner. Amount 
of standardized dust and 
dirt particles carried 
through paper under var- 
jous air pressure differ- 
entials is determined. 
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Choosing Rectifiers for 
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Tests reported on here show that the rectifier used often determines 
r 
| just how good the transfer characteristics of a magnetic amplifier will be. 
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1 Various types of rectifiers are evaluated on the basis of back voltage, 
d temperature characteristics and a-c and d-c loads. 
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THE CONVENTIONAL self-saturating magnetic amplifier oo, 
consists basically of reactors and rectifiers. Ordinarily, : 
the reactors of the magnetic amplifier can be con- =" 50 
structed of rugged, hermetically sealed coils. Thus, 
- once the proper reactors are chosen, the reliable per- © 
ig formance of a magnetic amplifier will depend largely Reverse : 
. on the forward- and reverse-current characteristics of . * ss 
= its rectifiers. The stability of the amplifier’s operation . 





often is determined by how these characteristics are 
affected by ambient temperature variations. 

Since the choice of rectifiers is so important in the 
design of magnetic amplifiers, a comparison of common 
rectifier types is desirable for the guidance of applica- 
tion engineers. It is the purpose of this article to 
discuss the characteristics shown in Fig. 1 together 
with their effect on the operation of actual magnetic- 
amplifier circuits, at both normal and high ambient 
temperatures. The investigation procedure consisted 
of measuring the transfer characteristics of the test 
amplifiers using various combinations of rectifiers and 
comparing them graphically. Measurements were 
made at ambient temperatures of 26, 40 and 65 C. 

Fig. 1 is a plot of the forward and reverse voltage- 
current characteristics at 25 C of the three types of 
rectifiers investigated. These are conventional 26-volt 
selenium rectifier plates; 40-volt selenium plates;+ and 
a diffused-junction germanium diode, Type 1N93, 
rated at 300 peak inverse volts. In setting up the test 
procedure, it was recognized that the importance ot 
the rectifier reverse-current characteristic to the mag- 


* i ‘e » © . : 
Since co-authoring this article, Mr. Zucchino has become associated with 
Saratoga Industries, Saratoga Springs, N. Y. 


+ See the article, “Development of 40-volt Selenium Rectifier Plates,” by J. 1 
Cataldo, Execrrican MANuFAcTURING, May 1952 
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FIG. 1—Operating characteristics for three 
types of rectifiers. Tests for this chart 
were conducted at ambient temperature 
of 25 C. 


netic amplifier depends upon the shape of the dynamic 
hysteresis loop of the reactor core material employed. 
This is because a material with a narrow hysteresis 
loop would be demagnetized with less leakage current 
than a material exhibiting a wider hysteresis loop, such 
as those used in this investigation. 

The nonconducting peak voltage across a given 
rectifier determines the amount of reverse current that 
will flow in the power winding of the magnetic ampli- 
fier. If this current is of sufficient magnitude to 
demagnetize the reactor cores during their reset cycle 
of operation, the gain of the amplifier is adversely 
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affected. The forward-current characteristics of the 
rectifier affects the maximum output of the amplifier. 
In amplifiers where the load resistance is much higher 
than the forward resistance of the rectifier, the forward 
resistance is relatively unimportant. Conversely, if the 
load resistance is comparable to the rectifier forward 
resistance, then the forward-current characteristic be- 
comes significant. 

Figs. 2 and 3 show the test circuits used in the 
investigation. Fig. 2 is a circuit employing d-c con- 
trol signals and providing a-c power to the load. The 
peak inverse voltage across a nonconducting rectifier 
in this circuit occurs near maximum output (reactor 
firing angle less than 90 deg) and is equal to the 
voltage drop across the combination of the conducting 
rectifier and its series reactor. Fig. 3 is a circuit em- 
ploying d-c control signals and providing d-c power 
to the load. The peak inverse voltage across a recti- 
fier in this circuit also occurs near maximum output 
on its nonconducting half cycle. It is equal to the 
peak supply voltage measured from the center tap of 
the power-input transformer secondary, plus the peak 
load voltage. A similar investigation of other com- 
monly employed magnetic-amplifier circuits reveals 
that the voltage patterns occurring in the chosen test 
circuits are sufficiently representative of magnetic 
amplifiers to enable a broad generalization of the 
resulting data. 

These data are presented in the form of a family of 
curves showing the transfer characteristics of the test 
amplifiers utilizing combinations of 26-volt selenium 
rectifier plates, 40-volt selenium rectifier plates and 
germanium diodes Type 1N93. The same set of re- 
actors is used in each circuit. The specifications for 
the reactors are: 


(a) Core Material: Deltamax® (2 mil) 


(b) Core Dimensions: OD—2'2 in. 
ID—2 in. 
H—*2 in. 
(c) Winding Data (each core): 
Power winding—4700 turns of No. 30 AWG 
Control winding—250 turns of No. 30 AWG 


A 500-ohm load resistor was used in each circuit. 
This limited the maximum load current to a practical 
value consistent with acceptable rectifier ratings. The 
selenium rectifiers (1-sq in. plates) are rated at about 
100 ma direct current and the germanium diode 1N93 
is rated for 75 ma direct current at 55 C. Note that 
only half of the load current flows through each 
rectifier in the test circuits. 

The results of the investigation are presented here 
in graphical form. The first set of curves is drawn 
from data taken at 26 C. Figs. 4 and 5 are a group 
of curves comparing the operation of 26-volt plates 
with 40-volt plates in the a-c circuit of Fig. 2. Fig. 4 
shows how the transfer characteristic is improved by 
adding reverse resistance. This was done by means 
of increasing the number of 26-volt plates per rectifier 
unit from two to six. Fig. 5 indicates that two 40-volt 
plates afford better performance than six 26-volt plates 


nickel iron alloy. 
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* The Arnold Engineering Co. trade name for 50 per cent grain-oriented, 


per unit. Fig. 6 compares the transfer characteristic of 
the a-c circuit employing the 1N93 germanium diode 
with that of a circuit employing two 40-volt selenium 
plates per unit at room temperature. 





Reversing 
switch 


Test 
b ectifiers 
115 volts 

60 cps 


5002 load resistor 


FIG. 2—Test circuit for magnetic amplifier em- 
ploying d-c control signals and providing a-c 
power to the load. 








FIG. 3—Test circuit for magnetic amplifier using 
d-c control signals and furnishing d-c power to 
the load. 


To determine the effects of higher ambient tempera- 
tures on the above curves, the tests were repeated at 
40 C and 65 C. At 40 C there is very little deviation 
from the original curves. At 65 C the selenium units 
remained unchanged, but the germanium unit ex- 
hibited deterioration, as indicated by the shift in the 
transfer characteristic. Further decrease in rectifier 
back resistance will ultimately affect the slope of the 
characteristic as well. Neither the shift in operating 
point nor reduced gain encountered at higher tem- 
peratures can be tolerated in most magnetic-amplifier 
applications. 

Fig. 7 shows the characteristic of the a-c circuit em- 
ploying germanium diodes for ambient temperatures 
of 26 C, 40 C and 65 C. The discontinuity indicates 
deterioration of rectifier back resistance under stress 
of voltage spike occurring during rectifier commuta- 
tion. This voltage spike is observed to be at a maxi- 
mum at a point of operation slightly less than maximum 
output. Fig. 8 clearly shows that the 40-volt selenium 
plates provide more effective control at 65 C than the 
germanium 1N93 rectifiers. 

Figs. 9, 10, 11, and 12 were obtained by duplicating 
these procedures for the d-c test circuit shown in 
Fig. 3. While the peak rectifier voltage is much higher 
for the d-c circuit connections, the relative perform- 
ances of the units under test remained unchanged. 
Fig. 9 shows that in the d-c circuit six 26-volt plates 
per rectifier units are not satisfactory and must be 
increased to ten plates per unit. Fig. 10 shows that 
two 40-volt plates per unit are comparable in per 
formance to ten 26-volt plates per unit. Fig. 11 com- 


(Continued on page 294) 
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FIG. 4—Comparison of magnetic- 
amplifier operation when two 26- 
volt plates are used per rectifier 
unit with that observed when six 
26-volt plates are employed. 
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FIG. 7—Effect of temperature on 
germanium units. Dip in the 65 C 
curve indicates deterioration of 
back resistance under stress of volt- 
age spike occurring during recti- 
fier commutation. 
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FIG. 10—Results of tests using se- 
lenium rectifiers with 26-volt and 
40-volt plates. 
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FIG. 5—Operating characteristics 
obtained for a-c magnetic-amplifier 
circuit using 40-volt and 26-volt 
selenium rectifiers. 
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FIG. 8—Curves showing the effects 
of germanium and selenium recti- 
fiers on magnetic amplifier opera- 
tion at ambient temperature 65 C. 
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FIG. 11—Results of tests using se- 
lenium and gernianium rectifiers at 
26 C. 
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FIG. 6—Comparison of the effects 
of germanium and selenium recti- 
fiers on magnetic-amplifier opera- 
tion at 26 C ambient temperature. 
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FIG. 9—Results of tests using recti- 
fiers with different numbers of 26- 
volt plates. 
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FIG. 12—Results of tests using ger- 
manium rectifiers at various am- 
bient temperatures. 







































peed Regulators 





for D-C Motors—I 


Four common types of regulators are evaluated to provide 


a basis for choice by motor users. In addition, a review of d-c 


motor fundamentals proves that proper motor selection can reduce the 


cost of regulation—may even reduce the need for it entirely. 


William Sackman, Electrical Engineer 

STaR-KIMBLE Motor DIvIsION 

MIEHLE PRINTING Press & Mrc. Co., Bloomfield, N. J. 
IN A LARGE FIELD of applications, d-c drive motors 
are required to maintain a constant speed despite 
appreciable changes in voltage input, load and tem- 
perature. Since the d-c motor is not inherently a 
constant-speed machine, it becomes necessary in such 
applications for the product designer to specify some 
type of speed regulator for use in conjunction with 
the motor. In an effort to make the motor user more 
conscious of what can be accomplished by the simplest 
of schemes when properly applied, four of the most 
common methods for holding constant speed will be 
discussed here. These are the direct-acting finger-type 
regulator; the rotating governor; the thyrite disk; 
and the. magnetic amplifier. Which method is chosen 
for a particular d-c drive depends on the evluation 
of advantages and disadvantages, per cent of speed 
regulation, initial cost and maintenance, response and 
physical characteristics. But, the task of the product 
designer does not end here. For best results, he must 
carefully select the second member of the drive team 
—the motor itself. 

Too often overlooked in the choice of speed regu- 
lators is the fact that the motor itself can be given 
certain inherent properties that will greatly assist the 
regulator in doing its job. The result of “designing in’ 
these properties is much closer regulation and reduced 
cost. Failure of the motor user to realize this initially 


may cause the cost of regulation for a particular 


application to be two or three times what it might 
have been. 

To appreciate the relationship between motor design 
and speed regulation, it is essential that the funda- 
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FIG. 1—Schematic of basic circuit for a 
stabilized shunt-wound d-c motor. 


mentals of the operation of a d-c motor be under- 
stood. The basic d-c motor equation is: 


hike we i 


n = (1) 
Dp 
where: mn = speed in rpm 
= a constant depending on the armature winding 
Ey, = the applied or line voltage 
!,R, = the armature circuit voltage drop due to the 


armature current passing through the armature 
winding, interpole winding and series field winding 


b = the brush contact drop which depends on the 
grade of brush and the brush current density 
o net available flux in the air gap. 


Fig. 1 is a diagram of a stablized shunt-wound d-c 
motor. Line current I;, is made up of the current [, 
through the armature circuit, and the shunt-field cur- 
rent I;. Fig. 2 is the pictorial representation of the 
motor. When line voltage is applied, current through 
the shunt field winding produces a magnetomotive 
force. This mmf sends lines of magnetic flux from the 
north pole, through the armature, into the south pole 
and back to the north pole by way of the frame of 
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FIG. 2—Pictorial representation of the cir« 


the motor. At the same time, the line voltage causes 
a current to flow through the armature circuit. 

The armature conductors carry current in one di- 
rection under the north pole and in the opposite 
direction under the south pole. The interaction of 
field and armature fluxes produces a force on each 
conductor and results in the rotation of the armature. 
The actual force, generally expressed in pound-feet 
of torque, is proportional to the number of lines of 
flux, the number of armature conductors and the 
current passing through each conductor. The amount 
of current through the armature circuit follows this 
statement of Ohm’s law: 

Vo 


1, =— (2) 
R, 


where: J, = armature current 
V. = net voltage that produces /7,. or Ep — 1,.R, — b 
_ oh 
Ey = the back or counter emf 
R, = armature circuit resistance. 

The armature conductors moving through the mag- 
netic field have a voltage induced in them that is in 
an opposite direction to the current flow and, there- 
fore, opposes the applied voltage. This back or counter 
electromotive force is designated by E). If the fore- 
going is simplified by neglecting I,R, and b, it is 
seen that 

V.=E,.—- EB (3) 

If, furthermore, we neglect the no-load losses (fric- 
tion, windage and. iron loss), then at no load, zero 
torque is required to keep the armature rotating. Ac- 
cordingly, 1, must equal zero and E, must equal E,. 
Therefore, with constant 9, the motor will rotate at a 
speed that will make E,, — E;, at no load. When a load 
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‘uit for a stabilized shunt-wound d-c motor. 


is applied, a torque is required that will determine 
I,. From Eq. 3 we can see that E, must, therefore, 
decrease. With constant 9, the only way for E, to 
decrease is for the speed of the motor to drop. 

Up to now, constant 9 has been assumed. However, 
in actual practice, 9 will normally decrease with load 
because of what is referred to as armature reaction. 
Fig. 3 shows how the armature conductors may be 
considered to act as a solenoid producing an mmf 
in the direction shown. The magnitude of this mmf 
is equal to the number of turns on the armature times 
the current through each turn. If a flux path directly 
through the main-pole axis is considered, it is found 
that only main-field mmf and no armature mmf act 
on this path. On the other hand, a path at right 
angles to the main-pole axis carries only armature 
mmf and no main-field mmf. Any other flux path 
between these two extremes has a combination of 
both armature and main-field mmf whose proportions 
depend on the angle of the flux path from the main- 
pole axis. As can be seen in Fig. 3, the mmf’s oppose 
each other under one pole tip while aiding each other 
under the other tip. Under the right-hand tip of the 
north pole there is a net reduction in mmf which 
exactly equals the net increase in mmf under the 
left-hand pole tip. If the motor is designed with tooth 
and pole tip densities which are partly into saturation, 
the actual net 9 will be less. If the magnetic circuit is 
extremely saturated or extremely unsaturated, the 
net 9 will not change. 

Fig. 4 is a typical no load saturation curve for a 
d-c motor frame showing 9 plotted against the field 
mmf necessary to produce it. Assume that a particular 
d-c motor is designed to operate at a constant 1800 
rpm from a line source that has a possible voltage 
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Main mmf 


Armature mmf 


Armoture 


Main- field 
mmf 
FIG. 3—Sketch of flux paths shows the 
effect of armature reaction on net mmf. 
Assuming uniform air gap and no satura- 
tion, the magnitude of the flux at any 
point under the pole is directly pro- 
portional to the net mmf through that 
point. 


fluctuation of +15 per cent. Under nominal con- 
ditions the armature is designed to operate at a 
value of ¢ equal to B in Fig. 4. The saturation curve 
shows us that an mmf of C amp-turns will produce 
this flux. Now let us assume that there is a line change 
of +15 per cent. This means that the motor has to 
generate a back emf which is also 15 per cent greater. 
But since the motor is to remain at 1800 rpm, it is 
necessary somehow to increase the flux by 15 per cent 
to point D. This requires an mmf of E amp-turns. 
Since the line voltage is also impressed upon the field 
of this motor, the mmf will also increase 15 per cent 
to point F. The difference between E and F has to 
be made up by some other means, either a regulator 
or a rheostat. 

Fig. 5 shows the same saturation curve as Fig. 4, 
but in this case the motor is designed to normally 
operate at point O with a flux P and an mmf of Q. 
Now when the voltage is increased 15 per cent the 
flux requirement becomes R and the mmf require- 
ment becomes S. In this case, § is exactly 15 per cent 
more than Q. Therefore, neglecting armature reac- 
ion, 1,R, and b, no regulator is required. These two 
examples demonstrate that if the motor designer 
works high on the saturation curve, it takes a large 
change in mmf to produce a small change in 9. Con- 
versely, if the design is based on the lower portion of 
the saturation curve, it takes a small change in mmf 
to produce a small change in ¢. Moving down on 
the saturation curve is accomplished by putting more 
conductors in the armature so that at any particular 
speed, less ¢ is needed to produce E,. This also re- 
sults in increased armature mmf and I,R, which brings 
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us to the final two factors affecting the design; j 
heating and commutation. 

In general, at any given speed for a single horse. 
power rating, armature heating (copper loss and iron 
loss) will usually determine the size of the machine 
for normal voltages and speed ranges. As the voltages 
increase, more conductors are needed on the arma- 
ture (to give a higher E, with the same “) and com. 
mutation begins to predominate in the determination 
of the size of the machine. During the commutating 
cycle, the armature coils being commutated haw 
induced in them a voltage in a direction to oppose the 
change in current that takes place during commu- 
tation. This is called reactance voltage and is the 
principal electrical cause of sparking. It is due to the 
cutting of various stray fluxes that pass from tooth to 
tooth in the slot, from tooth tip to tooth tip; from the 
flux produced in the end windings of the armature 
coils by the armature current; interpolar flux and 
banding flux. All of these fluxes are produced by 
the armature mmf. 

The actual value of this voltage is determined first 
of all by the physical or mechanical proportions of 
the machine and secondly, by the actual electrical 
design for any given motor. In brief, for any given 
mechanical design, its magnitude will vary directly 
as the square of the armature turns per coil and in- 
versely as the armature current. To calculate the value 
of reactance voltage, the following equation can be 
used: 


(n.» 
E, = k” (4) 
Ia 
where E£, = reactance voltage 
n, = turns per coil of armature 
a a constant depending on the physical layout of 


the motor such as the number of slots, number of 
bars, brush thickness, slot sizes, bandings, ete. 


O00 per cent 
1-115 per cent 


| 





Units of flux per pole 


__ Made up by 
means of 
regulator 





_115 per cent 
100 per cent 





a 6 86 © 2@ ee 
Mmf, omp-turns per pole 


FIG. 4—Typical no-load saturation curve for 4 
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field mmf necessary to produce it. Motors oP 
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The greater part of this reactance voltage is neu- 


‘tralized by the commutating pole. The balance is 


neutralized by the brush contact drop b. However, 
there are very definite limits of voltage per coil beyond 
which it is virtually impossible to obtain satisfactory 
commutation. 

The second most important electrical cause of spark- 
ing is high voltage between commutator bars. This 
average bar-to-bar voltage is directly a function of the 
applied voltage, the number of poles and the number 
of bars. However, the maximum bar-to-bar voltage is 
a function of pole embrace (ratio of pole arc to pole 
pitch) and field-flux distortion. This distortion is 
caused by armature reaction as described above and 
in Fig. 3. The maximum bar-to-bar voltage also has 
very definite upper limits beyond which it becomes 
impractical to go. 

This field flux distortion can be reduced by keeping 
a high ratio of field mmf to armature mmf as can be 
seen from the discussion accompanying Fig. 3. But 
the conclusions drawn from Fig. 5 show that it is 
advantageous to operate on the straight part of the 
saturation curve, requiring less field mmf but resulting 
in more armature mmf. To compensate for these two 
effects, the designer must greatly increase the main- 
pole air gap so that the field mmf is increased to a 
reasonable value compared to the armature mmf. 
This results in a saturation curve shown by the dotted 
line in Fig. 5. 

It is now possible to analyze all of the above and 
recommended what the motor user should look for 
in a motor as far as this application of automatic 
speed regulation is concerned. 

(1) Motor speed should be controlled by field mmf 
because it is most direct and requires little power. 

(2) Motor should be designed to operate as far 
down as possible on the straight part of the motor 
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FIG. 5—In contrast to Fig. 4, this curve is 
marked to indicate the characteristics of a motor 
designed to operate on the lower portion of 


the curve. Regulation here is much less of a 
problem, 


saturation curve to minimize the change in mmf 
required and to reduce the effects of saturation due 
to armature reaction. 

(3) The armature should not be engineered to give 
too ‘high a value of reactance voltage, which may re- 
sult in poor commutation. 

(4) Main-pole air gap should be wide enough to 
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FIG. 6—Simplified sketch of a finger-type 
regulator. Series of fingers or contacts are 
actuated by the tapered bar. Finger operation 
determines motor field current. 


keep ratio of field mmf to armature mmf at a reason- 
able value and reduce field distortion. 

(5) Slot size should accommodate large armature 
conductors for minimum heating while at the same 
time tooth size should not be made small enough to 
saturate appreciably. 

If the above steps are taken into consideration in 
the selection of the motor, the result will be closer 
speed regulation with the thyrite, finger-type, and Lee 
governors and fewer stages for the same regulation 
with the magnetic-amplifier. The importance of these 
considerations will be emphasized further in the fol- 
Icwing discussions covering for principal types of 
regulators. 

Finger-Type Controller. The direct-acting finger- 
type controller is a very versatile device. Its appearance 
is similar to that of an ordinary relay. However, where 
an ordinary relay moves completely through its 
cycle to open or close one or more circuits, the tinger- 
type controller is specially spring-biased so that it 
can go through only a portion of its complete motion. 
The regulator may even oscillate rapidly between 
points to produce an averaging effect resulting in 
virtually stepless variation. It is, actually, this averag- 
ing effect that gives the controller extreme sensitivity. 
We are concerned only with its value as a speed regu- 
lator, but the finger-type can also be used as a voltage 
or current regulator and is sensitive enough to be 
used for closed-loop feedback regulation or servo 
systems. * 

Fig. 6 is a simplified sketch to provide an under- 
standing of the way in which the finger-type regula- 
tor operates. As the coil is energized it pulls up an 
actuating bar. This bar is held in position by a spring 
so that the amount of movement of the bar is directly 
proportional to the strength of the magnetic pull. As 
the bar moves through its arc and because of its 
taper, it successively pushes down on the fingers 
breaking their contacts. In a circuit such as that shown 
in Fig. 7, the speed of a motor can be controlled very 


*See ‘“‘Applications of Finger-Type Regulators,””’ Execrrica, MANUFACTURING, 
September 1952. 
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FIG. 7—Schematic circuit showing means of 
regulating motor speed by finger-type regulator. 
All or part of external field resistance can be 
short circuited by operation of finger contacts. 


accurately by weakening the field of the motor to re- 
duce its mmf and @ (see Eq. 1). This is accomplished 
by inserting more resistance into the motor field any 
time the motor speed has a tendency to decrease. As 
the force exerted by the magnet becomes stronger, 
fingers 1, 2, 3, etc. begin opening in sequence and 
insert the required resistance. 

Again considering the basic motor equations it is 
evident that without any kind of regulator the speed of 
the motor will be at its maximum when the line volt- 
age is at its maximum and the load and 9 are at their 
minimums. The flux 9 will be at a minimum when the 
field mmf is lowest. This occurs under the highest 
ambient temperature and after the motor has operated 
long enough to experience full temperature rise. 

It is true that the field mmf is lower when the line 
voltage is lower. However, in case of even slight 
saturation the direct effect of E;, applied to the 
armature will predominate. This extreme point of 
operation is known as the high-line, no load, “hot” 
condition. Since all control is by field weakening, the 
motor field is designed so that at this condition the 
motor speed will be about 10 per cent below nominal. 
By a similar analysis, it can be shown that the other 
extreme operating point is at the low-line, full-load, 
“cold” condition. The maximum external resistance 
will be required at this low-line point while the mini- 
mum will be required at the other extreme. 

Again referring to Fig. 7, it becomes evident that 
the coil strength must, therefore, increase as the speed 
of the motor tends to decrease. This is accomplished 
by using a small tachometer-generator (about 50 volt- 
amp) to supply the field of the magnet through a 
resonant circuit that is operated on the marked-off 
part of the curve shown in Fig. 8. The voltage of the 
tachometer generator is directly proportional to speed. 
It takes approximately a + 2-per cent change in coil 
current to drive the regulator arm through its entire 
cycle. Therefore, the resonant circuit is used to highly 
amplify any change due to speed. This results in a 
normal regulation of about +' per ceut of nominal 
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speed with an input variation of +15 per cent. 

Note that the actual field power is not supplied 
by the tachometer generator. The latter powers only 
the coil of the regulator. The field power is supplied 
from the line through the resistors. In machines up 
through about the NEMA 320 series (approximately 
16 in. in diam), all the field is controlled by the 
regulator. Above about the 320 series, only the differ. 
ence between the two extremes of high-line, no-load. 
hot and low-line, full-load, cold is handled through 
the addition of either an aiding field or a bucking 
field winding on the motor. 

These fields are usually wound directly on top of 
the main field. An aiding field is one whose mmf wil] 
add directly to the main field mmf while, conversely. 
a bucking field will oppose the mmf of the main field 
winding. The additional cost of the control field js 
more than offset by the savings in the size of the 
resistors required. Additional economies are realized 
in the size of the finger-type controller itself since 
the fingers of the regulator are also limited to a 
maximum number of watts they can handle without 
overheating. The circuit of a motor using an aiding 
field is shown in Fig. 9. 

It should be mentioned in passing that in the event 
the motor to be controlled is used as the drive unit 
of a d-c/a-c motor-generator set, the tachometer gen- 
erator is no longer required and power for the regu- 
lator circuit is taken directly from one phase of the 
alternator. Fig. 10 shows a m-g set with a finger-type 
regulator for speed control. The drive motor on this 
set is rated at 15 hp, 3428 rpm, frame 324 and all 
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FIG. 8—Characteristic curve 
for resonant circuit shown in 
Fig. 7. By operating on the 
solid portion of the curve, 
small changes in tachometer 
output are made to effect 
large changes in coil current. 


the field power is handled by the fingers of the regu- 
lator. The cabinet mounted on the m-g set contains 
both the starter and the regulator. The regulator and 
its allied resistors are circled to give an indication ot 
their small size. As can be seen from the test results 
in Table I, the regulator held the motor speed to a 
change of 0.82 per cent, with a change of 21.5 per cent 
in line voltage from low-line, full-load to high-line, 
no-load. 

One of the advantages of the direct-acting finger- 
type controller is that it is sensitive only to changes 
in speed and automatically compensates for changes 
in temperature and load. It has a built-in dash pot 
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for stability, although a separate anti-hunt circuit is 
-sometimes required. The regulator is easily replace- 
able since the connections to the fingers are made 
through prongs that plug into a permanently con- 
nected socket. It produces little radio interference, 
making it ideal for certain military installations. Good 
sensitivity and accuracy coupled with small size and 
light weight are its biggest assets. It is quite rugged, 
but not as rugged as the completely static thyrite or 
magnetic-amplifier regulator. Its major disadvantage 
is that it requires an a-c supply for speed sensing 

Centrifugal Governor. In the January 1935 issue of 
ELECTRICAL MANUFACTURING, Dr. Royal Lee de- 
scribed a device used successfully to regulate the 
speeds of small motors, such as those on motion-pic- 
ture projectors and calculators. Since that time it has 
been used on motors up to as high as 60 hp. Because 
it is simple and inexpensive, yet very sensitive and 
accurate, it will be examined in some detail here. 

Basically, the centrifugal governor is a make-and- 
break contactor which is connected so that it revolves 
with the shaft of the motor. It is set to close at a 
predetermined speed, thereby shorting out a resistor 
which is connected in series with the motor field and 
in parallel with the governor contacts. This is shown 
in the basic circuit of Fig. 11. When the resistor is 
shorted out the field mmf increases, @ becomes greater 
and the motor speed drops. The contactor then opens 
and the cycle repeats itself. In this type of governor 
the contacts make-and-break verv rapidly producing 
an average effect. But this is only partly due to the 
centrifugal action. The greater proportion of inter- 


ruption is caused by the natural trequency of the 
spring on which the contacts are mounted. It is this 
latter device that gives the controller its extreme 
sensitivity. 

A practical circuit for application of this governor 
is shown in Fig. 12. R,p is the field resistance of the 
motor, which is again designed to give at full field a 
speed of about 15 to 20 per cent below nominal under 
the high-line, no-load, hot condition. R, and Rs are 
two adjustable resistors in series with the field. When 
the motor is under test, the contacts of the governor 
are closed, shorting out R,, and Ry» is set at the high- 
line, no-load, hot value to give a speed about 10 per 
cent below nominal. With the governor contacts open, 
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FIG. 9—Modified circuit for larger field-power re- 
quirements. Here, regulator resistors carry only that 
current through an auxiliary aiding shunt field. 


FIG. 10—-Small size of finger-type speed regulator is evident in this picture of 10-kw 
d-c a-c motor-generator set. Regulator is circled to show location in control cabinet. 
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Table I—Test Results 
on Finger-Type Regulator 


Line voltage. Per cent of 


volts full load Speed, rpm 


255 0 3428 
247 100 3411 
229 0 3412 
227 100 3410 
210 0 3410 
210 100 3400 


Table Il—Test Results 
Using Lee Governor 


Line voltage, Per cent of 
volts full load 


Speed, rpm 


125 L100 36005 
125 0 3605 
11¢ 100 3600 
110 0 3600 

95 -100 3600 

95 0 3600 
110 200 3575 








R, is set at the low-line, full-load (or overload) cold 
condition to give a speed about 10 per cent above 
nominal. As described above, in actual operation the 
governor will average these resistances to give very 
close regulation. The capacitor C is used to absorb 
the inductive surge which follows the break cycle. 
Its value is found in test under full-load, maximum- 
voltage conditions and is varied until minimum spark- 
ing at the contacts is obtained. A slight amount of 
sparking is desirable since the small explosive effect 
that takes place aids in maintaining the high fre- 
quency of vibration of the contacts. 

Fig. 13 shows a typical M-G set using the Lee 
governor for regulation. This machine has a 170 frame 
about 8% in. in-diam and gives an indication of the 
small size of the governor. Table II gives the test 


data on this set. With a line voltage input change. 


of 31.4 per cent from low-line, full-load to high-line, 
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Input contacts D-c 
line motor 
Capacitor 
Governor 
contacts 
Input D-c 
line motor 


FIG. 11 (top)—Basic circuit for cen- 
trifugal Lee governor used for speed 
regulation. FIG. 12—In actual circuit 
incorporating Lee governor, capacitor 
C is needed to reduce arcing of con- 
tacts. In this type of governor, con- 
tacts make and break very rapidly, 
producing an averaging effect. 


FIG. 13—M-g set for use as power supply 
for electronic apparatus aboard ship. Lee 
governor mounted at left side of frame main- 
tains 750-watt, a-c output at 60 cycles, + 3 
cycles, and 115 volts, + 10 per cent. 


no-load the governor held the speed to a change of 
only 0.139 per cent. 

These governors can be obtained to regulate at 
speeds from 800 rpm to 8000 rpm. Since they mount 
directly on the shaft they are easily accessible and 
replaceable. They, like the finger-type are speed sen- 
sitive only, but unlike the finger-type they do not 
require an a-c supply for speed sensing. They fall 
into about the same class of ruggedness as the finger- 
type because of the moving parts involved. 

Part II of this article to appear in the January 
issue of ELecrricaAL MANUFACTURING, will describe 
the use of thyrite and the magnetic amplifier as speed 
regulators. In addition, there will be selection tables 
giving the major advantages and disadvantages of 
each type, comparisons of performance (regulation, 
response, etc.) initial cost of regulators only and of 
regulators furnished integrally with motors. © 5 C 
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Vinyl-Coated 
Steel Housings 


For Business Machines 


A new composite material provides a number of valuable advantages. 


Here is a discussion of its characteristics, the design problems 


presented, and the applications successfully attained. 


NEW AND RAPID ADVANCES in both plastics and metal- 
lurgy have resulted in the development of many types 
of cover materials. One of the most promising, as de- 
termined by IBM research, was vinyl plastic-covered 
steel. The advent of this material, and its adoption 
by IBM, resulted in a great many advantages as well 
as many interesting design problems. 

Housings for IBM machines are designed to fulfill 


the fundamental requirements for aesthetic appeal, 
ease and economy of fabrication, utility and ease of 
maintenance. It is realized that all of the above con- 
siderations need constant improvement; therefore, the 
IBM Industrial Design Department, in cooperation 
with technical research groups, is maintaining a con- 
stant research program to evaluate new materials as 
they appear on the market, and to design and build 


Application Checklist to Illustrations of Vinyl-Steel Housings 


The following list indicates the IBM machine to which the devices and techniques illustrated in this article have been 
applied. While these illustrations are applicable to a number of machines, all illustrations, except Figs. 8 and 11, are 
actually based on the Type 602A calculating punch which was the first machine designed and produced in this vinyl- 
steel cover medium. Fig. 8 is a Type 403 electric punched-card accounting machine and Fig. 11 is a Type 802 proof 


machine. 


Illustration 


Applicable Machine and Type Number 


Card punch (024) 


Electric punched-card accounting machine (402, 403) 


Reproducing punch (514) 


Electric document-originating machine (519) 


Gang summary punch (523) 


Accumulating reproducer (528) 


Calculating punch (602A) 


Electric punched-card accounting machine (407) 


Electronic calculating punch (604) 


Electric punched-card accounting machine (403) 


Proof machine (802, 803) 
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FIG. 2—Access doors 
with view of pushbutton 
releases and concealed 
; hinges. 


model housings of materials that show promise. 

Before vinyl-covered steel was finally adopted, 
samples of this material and other cover materials, 
such as stainless steel, decorative laminates, acetate 
butyrate, linoleum, and vitreous enameled steel] were 
investigated. After extensive tests over a period of 
about two years, covering abrasion, acoustic, thermal, 
staining, and other factors, it was decided that viny]- 
steel held the most promise for practical design and 
development. At the time of the preliminary investi- 
gations, material and fabrication costs were not al- 
lowed to enter into the selection of a desirable hous- 
ing material. It was felt that after a suitable material 
was found, these factors would then be taken into 
consideration. 

The possibilities in vinyl-covered aluminum was 
also considered. While it has certain advantages, such 
as lightness, greater ductility for forming, and ease 
of fabrication, it was not selected because it has the 
serious disadvantage of being easily dented. 

The scratch-resistant qualities of vinyl itself were 
greatly improved by choosing a leather-like pattern. 
(A buffalo-grain texture, as shown in Figs. 1A and 3.) 
Minute ridges in this tex- 
ture caused the scratch or 
abrasion to ride along the 
crest of the pattern, thus 


FIG. 3 
extrusion, 
buffalo-grain 
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End section showing aluminum 
stainless steel cap and 
texture 





FIG. 1 (Far left)—Interior view 

of flush latch showing hidden hinge and 
hook latch. Fig. 1A (Left)—Molded 
plastics flush latch pad. Note 

match with buffalo-grain texture 

of the vinyl-coated steel, 


FIG. 2A—Close-up 
of pushbutton release 
on access door. 


avoiding a continuous scratch or abrading line. The 
pattern also presented a pleasing anti-glare surface 
which is very important to the comfort of the ma- 
chine operator. The inherent thermal-dissipating abil- 
ity of the steel is not inhibited by the vinyl covering, 
thus preventing, for instance, a smouldering cigarette 
from scorching the plastic. The buffalo-grain texture 
also provided air spaces that would serve to reduce 
the temperature of a heated area. 


FIG. 4—View of 
hidden dropped flange and 
vinyl rupture point. 













Ruptured 


of the vinyl. 



























































Viny! clad steel 






dys Rubber 


Aluminum 
dust seal 


extrusion 


FIG. 6—Cross-section show- Relief cut 
ing a seal and fastening of 


aluminum extrusion to cover. 


All welding on 
brackets done 
before assembly 


Rivet heads covered with vinyl poste 


Dirt forming in the crevices of the buffalo-grain 
pattern could be removed by various cleaning agents. 
Soap and water cleaning was excellent but not ideal 
because of possible damage to the interior mechanism 
of the machine. A cleaning fluid developed by our 
Technical Service Laboratory eliminated this problem. 

Acoustic tests proved that the bonding of the viny] 
to the steel effectively damped out the characteristic 
metallic ring of metal covers. 

It was discovered that overloading any area of the 
patterned vinyl erased the pattern temporarily, but 
that full recovery of the grain would occur due to the 
inherent memory characteristic of the vinyl plastic. 

Vinyl-steel has three major advantages: 

1. The vinyl plastic layer is a tough material, ap- 
proximately 0.020 in. thick on the surface, with a 
through-and-through color. 

2. The surface is undamaged by most cleaning 
agents. 

3. The vinyl material offers the designer flexibility 
in choice of texture, pattern, color, and other surrace 
qualities. 

Vinyl-covered steel, as applied to IBM machines, 
has been worked in many different forms and shapes. 
It would be ideal if vinyl could be bonded to steel 
shapes already formed, but this requires special 
matching pressure means and curing which have not 
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Viny/ clad 
stee/ 


Aluminum 
extrusion 


FIG. 5 Method of forming radius 


as seen from under side. 


FIG. 7—Inside of flush panel showing 
spanning and corner brackets. 


yet proved successful. Vinyl applied to previously 
formed steel did not have the consistent adhesion 
necessary for mass producing these parts. Further- 
more, air bubbles were likely to develop after the 
application of the material. This necessitated the 
puncturing of the bubbles with hypodermic needles 
and injecting additional adhesive material in these 
areas. This was an unsatisfactory way of producing 
parts and, therefore, discarded. 

At the present time, the vinyl material is bonded 
to flat sheet steel and so supplied to IBM by the Hood 
Rubber Company.* The two companies are cooperat- 
ing in a continuing research program to improve the 
characteristics of vinyl-steel. 

Fabricating vinyl-steel materials was complicated 
by two difficult problems. First, early redesign of 
IBM machine housings eliminated screws and other 
unsightly exterior fastening elements. Second, heat 
from welding separated vinyl from the steel. There- 
fore, in order to overcome these problems, a new 
method of fabricating this cover material had to be 
developed. 

The Industrial Design Department had developed 
a “quick-removal” cover system which means faster 
servicing of IBM machines, thereby giving customers 
more usable time with the equipment. In part, this 


* Hood Rubber Company, A Division of the B. F. Goodrich Company, Water- 
town 72, Mass. 
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is in the nature of a flush latch pad acting on a hidden 
hinge which permitted the pad to pivot inwardly and 
contact the drop leg of a hook-type latch. The adap- 
tation of this system to vinyl-covered steel is shown 
in Figs. 1, 1A, 2 and 2A. Likewise, the conversion of 
accesss doors mounted on concealed hinges with push- 
button releases are shown. (See Figs. 2 and 2A.) 
Finally, the family resemblance of the IBM account- 
ing machine design, as well as the clean-looking, 
business-like appearance of the units had to be con- 
tinued and enhanced. 

In the use of IBM equipment, file drawers are 
brought to the machine. These file drawers are fre- 
quently placed on the top surface of the unit, thereby 
scarring the thin painted surface finish applied to the 
steel. Furthermore, because of the size of the ma- 
chine, many scratches and scars appeared on the side 
surfaces because of general traffic conditions within 
the office. In the first application of vinyl-steel mate- 
rials, flat sheets were placed on the top surfaces of 
the units. This minimized top surface scarring. Later 
this material was used on all the housings for maxi- 
mum protection against scarring. 

This had to be done without sacrificing any of the 
appearance values developed. The end covers of IBM 
machines are quite large, therefore, a design had to 
be developed to fabricate these parts in a standard 
brake press. This necessitated the development of 
stainless steel caps as a top treatment for these cov- 
ers. The caps were used to cover the junction points 
ot the side, front, back, and top of the part. The caps 
permitted us to keep the family resemblance of our 
machines. (This detail is shown in Fig. 3). 

A 90-deg bend could be made in a standard brake 
press, but this 90-deg flange could not be carried 
around a corner without wrinkling the flange, even 
with a large radius of 11% in., therefore, it was neces- 
sary to find other means of doing the forming. A 180- 
deg bend with the material falling back upon itself, 
and a 90-deg bend approximately % in. back from 
the formed edge provided a finished exposed viny] 
edge and a hidden dropped flange to which an alu- 
minum extrusion could be fastened (Fig 4). This 
180-deg flat fold, however, was an actual contact of 
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side 
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metal to metal, and was found unsatisfactory because 
after a period of time, the internal stresses caused the 
vinyl to rupture at the formed edge. This was over. 
come by creating a 1/16-in. space in the area of the 
180-deg bend by inserting a shim during the flat 
folding operation. (See Fig. 5). The hidden dropped 
Hange is relief notched, tangent with all corner radii 
to make forming easier. A shim is permitted to re. 
main where the flat fold is formed around corners 
of radii. This maintains the 1/16-in. gap at the corners 
of all times. 

The development of an aluminum extrusion (Fig, 
3) which is attached to the hidden dropped flange 
by means of self-tapping screws (Fig. 6) accom- 
plished the following: 

1. In conjunction with the hidden drop flange, it 
created a retaining channel for a rubber dust seal. 
This rubber dust seal also reduced the noise from the 
machine mechanism. 

2. The aluminum extrusion furnished an aesthetic 
end treatment to all covers without additional surface 
finishing. 

3. The inherent ductility of the aluminum extrusion 
permitted complex forming. 





Magnified 
Section 


FIG. 9 
effects of punching or shearing process 


Cross section of material showing 


FIG. 8—Alphabetical 
accounting machine 
(Type 403) showing 
method of fastening 
shallow drawn side 
walls. 
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Brackets, necessary because of the concealed fasten- 


-ing method, were fastened through the use of formed 


metal members spanning both sides of the cover, thus 
eliminating the need to expose any type of fastening 
on the surfaces of the covers. A typical example of 
this application is indicated in Fig. 7. 

To put shallow drawn side walls in housings, it was 
necessary to develop a means of holding these side 
walls without the use of welding. A 180-deg or 
“dutch” bend was adopted, and the side covers were 
placed under the bend and attached to the lower 
flange with self-tapping screws. The aesthetic results 
of this type of application may be noted in the illus- 
tration of IBM’s 403 Accounting Machine (Fig. 8). 

In the initial stages of research, the shearing and 
punching operations were performed with the vinyl 
surface toward the cutting blade or punch. We found 
that this operation destroyed the vinyl bond. Revers- 
ing the punching and shearing process preserved and 
improved the bonding qualities because of the inter- 
locking of plastic with minute burrs of the steel (See 
Fig. 9). 

Because standard sheet metal fabrication tech- 
niques are followed, sheared edges, and edges around 
notches and perforations, are still exposed. Therefore, 
a paste-like material of vinyl was developed and 
packaged in tubes. This provided a handy method 
of filling rough edges and cracks created by a junc- 
tion of flange edges (Fig. 10). The paste is also used 
for touching-up in the field where extreme abuse or 
accidental gouging of the vinyl has damaged the 
surface. For large areas, a hand roller is used to em- 
boss the same pattern as the original material. 




























Although the majority of IBM machine housings 
or covers are of the fabricated type, a limited amount 
of shallow stampings are used. Therefore, an investi- 
gation was made of how deep vinyl could be drawn 
when bonded to deep-draw quality stock. A cup- 
shaped member was designed and we asked several 
of our fabricators to tool this part experimentally and 
test the deep-draw qualities of this combination 
material. It was found that the only draw limitations 
of vinyl-steel was that the depth of draw was limited 
to the point where the steel needed annealing. An- 
nealing was impossible because it would destroy the 
vinyl material. 

An example of a successfully deep drawn part is 
illustrated in Fig. 11. Note that this is an unbalanced 
drawn shape which has severe drawn sections in the 
front center. This indicates that design limitations of 
vinyl-steel are not as great as anticipated. Joa 
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Vinyl paste — 


FIG. 10—Touch-up paste for 
rough edges, flange junctions 
and field repair. 


FIG. 11—Proof machine 
(Type 803) showing deep 
drawn section (circled). 
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Adapting Digital Techniques 


for Automatic Controls—Il 


Four applications are described to illustrate the use of a 


hybrid 


computer system in industrial controls. The new techniques combine the accuracy 


of digital systems with the 


Part 1 of this article (ELecrrRicAL MANUFACTURING, 
November 1954) introduced and discussed basic tech- 
niques for hybrid computing and control equipments 
called “operational- digital” systems. Fundamentally, 
the system design techniques covered allow a special- 
purpose computer or control mechanism to be laid out 
in an operational manner, similar to an analog com- 
puter, while being instrumented with functional digital 
components. Part I described the basic building biceks 
and showed how they may be interconnecte d to pro- 
vide functional arithmetic units. A few industrial 
control and measurement systems in which these tech- 
niques have been advantageously applied will now be 
considered. 

Each of these applications will be presented to the 
reader as a problem. It is suggested that after analyzing 
the problem, the reader consider how the proble m 
might be solved using standard analog or digital tech- 
niques, with which he may be feuniliar It is felt that 
the actual instrumentations discussed will demonstrate 
the simplicity, accuracy, reliability and economy in- 
herent in the oper rational-digital approach. 

Recording Velocity Meter. As a means of checking 
the quality of barrel bore of rapid-fire weapons and 
also as a means for checking the uniformity of am- 
munition, it is desired to measure the muzzle ve locity 
of the projectiles. For each test, it is required to fire a 
burst at the rate of 30 rounds per sec and to determine 
velocity to an accuracy of one part in 10,000. Each 
measurement for each projectile is to be presented in 
printed form. The muzzle velocities which may be 
encountered range from 1000 ft per sec to 5000 ft per 
sec. The measuring unit should be as small as possible, 
require little maintenance and maintain its accuracy 
over extended periods. 
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‘breadboard 


facility of analog methods. 





FIG. 11—Physical arrangement of computer 
instrumentation for measuring and record- 
ing the velocity of a moving body. Pulses 
from transducers present information § in 
digital form. 


Figs. 11, 12 and 13 indicate the instrumentation ot 
the recording velocity meter. Fig. 11 shows the 
physical arrangement of the equipment. In a conven- 
tional manner the projectiles are made to pass through 
two solenoidal transducers. As they pass through, a 
pulse is generated in each transducer so that for each 
projectile, a set of pulses whose spacing indicates the 
time of flight is presented to the recording velocity 
meter. It is the function of the instrument to accurately 
measure this time interval, to compute the velocity 
and to print out this information before the next pro- 
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jectile arrives and passes through the transducers. 

The velocity meter including the high-speed print- 
ing mechanism is approximately 36 in. high. The com- 
plete measuring and computing equipment, including 
power supplies, is built into one slide drawer approxi- 
mately 10 in. high. The combined measuring and 
computing equipment is shown in block diagram form 
in Fig. 12. The system is instrumented so that at the 
instant the projectile passes through the second 
solenoidal transducer the time measurement and 
velocity computation is complete. In effect, the opera- 
tional-digital unit both measures and computes the 
desired function in the time that normally might be 
expended for the time measurement alone. 

Instead of first measuring the time elapsed from the 
instant the projectile passes through the first solenoidal 
transducer until the instant it passes through the second 
transducer, and then computing the velocity from 
these data, the operational-digital approach allows the 
desired velocity measurement to be generated in “real” 
time. The function of the computer is actually to solve 
the formula 


where v 
d 


t 


projectile velocity 
distance between solenoidal transducers 
time of projectile flight. 


ll 


This hyperbolic relationship is depicted in Fig. 13. 
The operational-digital unit automatically finds speed 
via a counting process which essentially computes 
the relationship 


dr 
Ve = — / — dl 
dt 


where v- = “counted” velocity 


Y = maximum possible velocity 

dv 

— = rate of change of measured velocity with time. 
dl 


The curve of Fig. 13 shows that for a projectile flight 
distance of 25 ft, the minimum elapsed time of flight 
for the maximum velocity of 5000 ft per sec is 5000 
microsec. The slope of the curve at this time is given 
by the relationship 


dv — 25 


dt e 


1 ft per sec per microsec 


That is, if the projectile was traveling at its maximum 
velocity of 5000 ft per sec, the objective would be to 
measure and record the number 5000. Referring to 
Fig. 13, it is seen that when the velocity is less or the 
elapsed time greater, the true velocity will be less than 
the maximum velocity. Therefore, as the time of flight 
passes, it is necessary to change the number generated 
at a rate which is a function of the time of flight. This 
is accomplished by counting backward at an appro- 
priate rate. 

As an example, the slope of the hyperbolic function 
in the vicinity of v = 5000 ft per sec is — 1 ft per sec. 
Now, if the time .of flight were 5013 microsec, the 
computed velocity would simply be 5000 — 13 or 
4987 ft per sec. However, as the time of flight in- 
creases, the rate of change of computed velocity 
becomes nonlinear, and it is in these regions that the 
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operational-digital rate multiplier becomes effective. 
The velocity computer consists of the velocity counter 
that counts backward from 5000 to the appropriate 
velocity; a 1-me crystal oscillator which combined with 
a binary rate multiplier under control of a function 
table presents backward counting pulses to the 
counter; and a time of flight counter and gating 
structures. 

The hyperbolic relationship has, as is shown in Fig. 
13, been broken into a series of straight-line approxi- 
mations to the hyperbolic function to the extent 
necessary for obtaining the desired accuracy. The 
slope of each straight-line portion is represented by a 
binary code at the output of the function table (the 
code is a function of the elapsed time of flight applied 
to the binary rate multiplier to appropriately modify 
the basic l1-me rate of change). Thus, at any time 
during the projectile’s flight, the velocity counter 
counts backward at a rate proportional to the slope 
of the desired hyperbolic function. 

Action of the equipment is as follows: When the 
projectile passes through the first solenoidal trans- 
ducer, the first pulse is generated. This pulse sets 
flip-flop FF 1, clears the time-base counter to zero and 
also clears the velocity counter to the maximum pos- 
sible velocity, 5000 ft per sec. At that time FF1 opens 
the gate to the time-base counter so that the unmodi- 
fied 1-me clock pulses are applied to it. After the 
counter has counted 5000 counts, a carry pulse is 
emitted to set FF2. FF2 then opens a gate so that the 
l-me pulses may now be applied to the binary rate 
multiplier and the velocity counter begins the count 
backwards. At this time the function table output code 
is unity so that the entire train of 1-mc pulses is gated 
through to the velocity counter and the counted 
velocity decreases 1 ft per sec every microsec, as is 
desired. 

When the time-base counter reaches the count such 
that the rate of change of velocity should change as 
indicated by the straight-line approximation, a new 
rate multiplying code is presented at the function 
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FIG. 12—Block diagram of measuring and 
computing equipment for velocity application. 
At the instant the body passes the second 
transducer, velocity computation is completed. 
12] 








table, resulting in a decreased effective rate of pulse 
input to the velocity counter. Thus, the computed 
velocity, accurate to within 1 ft per sec, is made to 
follow the curve of Fig. 13 during the actual flight 
of the projectile. When the second pulse is generated 
from the second solenoidal transducer, the action is 
stopped and the computed velocity is then held in the 
velocity counter. These measured data are transferred 
to the printer, permanently recorded and the equip- 
ment is ready for the next projectile flight. 

The entire operational-digital velocity meter con- 
tains but 10 vacuum tubes. The majority of the func- 
tional units are instrumented with magnetic counting 
and storage elements. 

Numerical Machine-Tool Control. A typical indus- 
trial control mechanism requirement is one that in- 
volves the positioning of a shaft or cutting tool accord- 
ing to a series of programmed commands. An ex- 
ample of this might be the automatic control of a 
milling machine or lathe. It is desired to prepare a 
tape with coded commands which are to control the 
cutting in three dimensions. A feed-back system is 
to be designed so as to insure that the machine 
actually performs the command functions. As the 
commands are read off an input device, such as a 
punched-paper-tape mechanism, the actual incre- 
mental motion of the shaft or tool is to be compared 
with those commands so as to generate appropriate 
control power. What is required, then, is a device 
to generate an amount of power to be applied to the 
driving mechanism which is proportional to the net 
difference between the commands received and the 
present position of the controlled element. 

The entire digital servomechanism of Fig. 14 can 
be constructed of magnetic components so that the 
unit requires but a few watts of power and occupies 
a volume of only several cubic inches. A pre-prepared 
punched paper tape is read so that the next command 
for motion is set into a magnetic dynamic rate multi- 
plier of the type shown in Fig. 6 and discussed in 
Part I. A fixed rate f, is applied to this rate multiplier. 
The command AX modifies the fixed pulse rate so that 
a number of pulses proportional to the command in- 
crement is applied to make the forward-backward 
counter count forward. 

As soon as the forward-backward counter counts in 
the forward direction, command power is generated 
so that the shaft moves in that direction. As the shaft 
moves, incremental motion pulses are generated by a 
pick-off transducer to make the counter count back- 
ward. It is clear, then, that what has been instru- 
mented is a closed-loop positioning servo. The last 
pulse of a pulse group from the rate multiplier acts 
to advance the tape mechanism so that the next com- 
mand is then read into the command register. It will 
be realized that the forward-backward counter can 
act as a smoothing device and rate-control device for 
the control mechanism. As a result, the forward- 
backward counter always contains the net difference 
between the machine commands and the actual posi- 
tion of the controlled element. 

The question may arise as to why each command 
from the tape is not fed directly into the forward- 
backward counter so that for each command the back- 
ward pulses might come in from the pick-off to 
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attempt to servo that counter back to zero. Such an 
arrangement would insure that each individual com. 
mand was carried out before commencing the read-of 
of the next command. However, this type of arrange. 
ment, while possible, does not take advantage of the 
rate-servoing features possible when the rate multi- 
plier is employed. The use of the rate multiplier 
allows the programmer to predict and control the 
rate at which the machine carries out its functions. 
Thus, several dimensions may be -controlled at once 
with the knowledge that all feeds are operated prop- 
erly with respect to each other. 

Another way of looking at this is to imagine what 
would happen if the feeds for three different dimen- 
sions were fed position commands without controlling 
their individual rates. Thus, it may be seen that the 
rate multiplier arrangement serves the dual purpose 
of insuring that a controlled machine carries out the 
command function and also controls the rate at which 
it carries out that function. 

It will be realized that the machine-tool control 
arrangement shown is an incremental system and is 
thus subject to the errors inherent in such systems, 
Should a pulse be lost at any time, the incremental 
system will never make it up. Therefore, it is advan- 
tageous in systems of this type to build in periodic 
position checks and error correction commands. Dig- 
ital servomechanisms of this simple type have been 
built for control mechanisms operating not only at 
very slow speeds, but also for process control where 
the accuracy and speed requires the handling of pulses 
at the rate of several million per second. 

Information-Averaging System. In many industrial 
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FIG. 13—Graph depicts the hyperbolic 
relationship between velocity and time. 
Curve is broken into series of short, 
straight lines for use by computer. 
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control problems, it is necessary to periodically sample 
the state of a process and to derive the rate of progress 
of that process. This rate information, together with 
the sampled state information, may then be used in a 
closed-loop system to average the rates and predict the 
state of the process at times other than during which 
the process is actually being observed. Further, since 
the elementary measuring devices themselves may 
have inherent or random errors, the averaging process 
mav be used to integrate a series of measurements 
over a period so as to yield an optimum approximation 
to the true process state. For example, the diagram 
at the top of Fig. 15 shows a typical operational block 
diagram of a two-loop sampled data system. Here, 
periodically, the averaged output data X (t) are com- 
pared with the sampled input data X (t,). 

The difference between the sampled input and the 
averaged output is applied to one integrator which 
derives information and also to a second integrator 
which derives averaged process-state information. The 
difference values applied to both integrators are 
weighted by factors which are appropriately chosen 
for the specific system. These factors actually indicate 
the importance that is to be given to the information 
involved. If it is recognized that a temperature- 
measuring device, for example, is not absolutely accu- 
rate, its full output will not be used to modify the 
system. Instead, its output will be weighted and only 
a fraction of it applied to the computing section. Thus, 
the averaged-data integrator (the output integrator ) 
not only gets process state corrections at the time of 
the sampling measurement but, of interest to the 
present discussion, continuously accumulates rate data 
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FIG. 14—Numerical control for a ma- 
chine tool. Here it is desired to position 
a shaft or cutting tool according to a 
series of programmed commands. 
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and keeps up to date by extrapolating that rate 
information. 

The problem exists as how to accurately store and 
utilize the rate information. As compared to analog 
or programmed digital approaches, the operational- 
digital technique for “rate-aiding” (as this averaging 
system is called) is extremely simple, requiring only a 
single rate multiplier. Let us assume that an inte- 
grated rate X is stored in a digital storage register. 
Physically, this might be a magnetic shift register or 
counter. Let the maximum possible process rate be 
represented by a continuous pulse train of rate fina: 
Then, as shown in the lower portion of Fig. 15, the 
entire rate integrator consists of a single binary multi- 
plier of the type illustrated in Fig. 6, Part I. As the 
code of the instantaneous rate is applied to the binary 
multiplier to modify the maximum rate faz, a new 
pulse train whose rate is proportional to the process 
rate is generated. The pulse outputs of this binary 
rate multiplier may now be applied to the extra- 
polating integrator so as to continuously predict X (t). 

This action may be better understood by considering 
a numerical example. Let us suppose that in a certain 
chemical process a temperature builds up toward a 
final critical value. The nature of the process is such 
that only periodic measurements of the temperature 
may be obtained and, indeed, these measurements are 
less accurate than are required. A rate-aided system 
is to be employed to average these sampled data and 
to provide continuous temperature information. For 
purposes of numerical example only, let the maximum 
rate of temperature change be 1000 C per minute. As 
the periodic measurements are carried out, the rate 
integrator of Fig. 15 will average itself to the proper 
instantaneous rate. It is required that this rate 
information be fed into the temperature integrator to 
provide, on a continuous basis, the instantaneous tem- 
perature of the reaction. 

Let faz be equal to 1000 pulses per min. Then, if 
the temperature reaction is changing at its maximum 
possible rate, the stored data code for 1000 will be 
11111, and all of the 1000 pulses per minute will 
be gated out of the binary rate multiplier to increase 
the averaged and predicted temperature at the proper 
rate. 

Should the rate of reaction change so that the tem- 
perature is changing at half the rate of 500 C per 
minute, the rate code would then be .01111, and 500 
ppm will be fed into the temperature-averaging inte- 
grator. For any other rate of change of temperature 
a proportional pulse rate will be gated through the 
binary multiplier and the numerical value of the tem- 
perature will be continuously predicted and extra- 
polated, as desired. 

This same technique has proved useful for a variety 
of position and velocity measurements, level and flow 
measurments, and other processes where periodically 
obtained data samples must be averaged to obtain 
more accurate information and to predict the state of 
the variables at the time when, for one reason or 
another, no actual measurements can be made. 

Conveyor-Belt Feed Control. Fig. 16 represents a 
generalized and simplified continuous manufacturing 
process in which conveyor belts play an important 
part. Consider a manufacturing process in which raw 
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materials are fed into the production equipment in 
controllable quantities. The nature of the process is 
such that several grades of the product are manu- 
factured at the same time and these grades are to be 
sorted. Experience has shown that the process is 
being carried out properly when the various grades of 
the product are produced in a certain ratio. It is 
desired to determine what the ratio of grades of the 
product being manufactured is and to appropriately 
control the flow of raw materials into the process so 
as to continually maintain that optimum ratio for the 
most efficient production. 

Fig. 16 shows the raw materials coming out on a 
chute and being fed onto a conveyor belt. This con- 
veyor belt passes through a selective grader which 
grades the material into two grades, G, and Gy. 
Because of the nature of the product, the finer grade 
G, is effected by the atmospheric humidity and, there- 
fore, in determining the rate of manufacture of that 
grade, the humidity must be taken into account. 

It is desired to determine and compute the control 
relationship 


Gy Od — AH) 
C=k | ae eee =| 
Ge (1) 


where K,»; = optimum ratio of rate of manufacture of grade G, 
and grade G; 
G, (t) = rate of manufacture of grade G, at time { 
Ge (1) = rate of manufacture of grade G. at time 
ASH = differential humidity with respect to a reference 
humidity. 
When C is equal to zero, it means that the process is 
being properly carried out for most efficient produc- 
tion and that no change in the control state is required. 


When C is positive, the ratio is less than the optimum 
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FIG. 15—Block diagram of infor- 
mation—averaging system. The 
Gy (t) (1-H) | input is a series of intermittent 


“Gai) | measurements of some particular 
varying parameter. The output 
is a continuous reading based not 
only on the average of the input 
values but also on the rate that 
the input values are changing. 


tput a : 
G4 outpu FIG. 16—Computer control for a 


conveyor-belt feeder. Here, the 
problem is to sort two grades of 
products. The function of the 
computer is to adjust the feed 

G2 output of raw materials so that the 
quantities of the two. product 
groups are always in the same 
ratio. 


ratio and the input valve controlling the critical raw 
material must be open farther. Conversely, if C 
negative, the ratio is too great and the rate of flow of 
the critical material should be reduced. 

The problem exists as how to determine the rates of 
manufacture of the two grades as they pass over the 
conveyor belts and to compute the control relationship 
by supplying the necessary instrumentation for multi- 
plication, division and subtraction. 

Let us first consider the motion of the conveyor 
belts. The material comes off the chute onto the con- 
veyor belts at a non-uniform rate. Further, the con- 
veyor belt action is not particularly smooth. The 
control must, therefore, accurately determine both 
the amount of material on a conveyor belt and the 
rate at which that conveyor belt is moving. What is 
actually required is to effectively multiply the net 
weight of the conveyor belt by the rate at which 
it is moving. 

The operational-digital approach allows an ex- 
tremely simple instrumentation of this measurement 
and multiplication. Fig. 17 shows a conveyor belt of 
length L with an arbitrary load distribution on it. The 
conveyor belt is driven by a tooth driving wheel 
mechanism which has a spacing of A | between teeth. 
Therefore, the total length of the conveyor belt is 
related to the tooth distance by the simple relation: 

L=nAl. 
As each driving tooth of the driving wheel passes by a 
transducing element, a pulse is generated. This pulse 
has unitary weighted code value, representing a motion 
of the conveyor belt of distance A 1. Thus, each time 
a pulse.is generated by the drive wheel transducer, it 
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indicates a fixed motion of the belt regardless of the 
speed of the belt or any discontinuities in its motion. 

"Gesaldee the load distribution of Fig. 17. If the 
load were uniformly distributed, it would be clear 
that each pulse generated by the transducer would not 
only indicate a known motion of the conveyor belt, but 
would also indicate that a known amount of produced 
material had been dumped off the end of the belt. 

For the non-uniform distribution that is actually 
encountered, it is necessary to determine the average 
rate at which material is passing down the conveyor 
belt. 

It may be rigorously demonstrated mathematically 
that, if the entire conveyor belt is weighed so as to 
obtain its net weight (the total weight of material on 
that belt), and if this weight is continuously multiplied 
by the motion-rate-train obtained at the transducers, 
then the output pulse train rate accurately represents 
the rate of motion of the material on the conveyor 
belt or the rate at which it is being manufactured. 

Thus it may be shown that when the length L and 
the drive distance A | are known, pulse data may be 
obtained such that each pulse represents a known 
amount of produced material. Therefore, the rate 
of manufacture of that material may be deduced by 
observing the rate of occurrence of these pulses, and 
the total amount of material produced up to any time 
may be measured merely by counting those pulses. 

Fig. 18 shows the complete instrumentation, using 
operational-digital components necessary to carry out 
the arithmetical control relationship shown in Fig. 16. 

For the conveyor belts following the selective 
grader, let the length of the grade G, belt be L, and 
let the length of the grade G. belt be Ly. Let the 
ratio of drive-tooth distance to belt distance for these 
two belts be n, and ny, respectively. Let the net 
weight of belt No. 1 be W, and the net weight of belt 
No. 2 be W.. These two weights are available at the 
output of a scale as a shaft rotation. 

These net weights are presented to the control unit 
via shaft-to-digital converters so that the binary codes 
of those weights are continuously available as inputs 
to binary rate multipliers. The two conveyor pulse 
trains are scaled down by factors n; and ns, respec- 
tively. This scaling has the effect that each pulse, 
whether received from belt 1 or belt 2, represents the 
same distance of travel. Therefore, from the upper 
binary rate multipliers in each input line, pulse trains 
representing the products of instantaneous weight and 
belt motion are obtained. 

The pulse train representing the uncorrected rate of 
manufacture of grade G, is now applied to another 
complementing binary rate multiplier to which the 
binary code of the incremental humidity is applied. 
Thus, the corrected rate of manufacture of grade G, 
is obtained. This rate is applied through a buffer to 
make a forward-backward counter count backwards. 
At the same time the rate representing the rate of 
manufacture of G, is applied to a binary rate multi- 
plier, controlled by the forward-backward counter, 
and the output of that rate multiplier is in turn applied 
to that counter to also make it count backward. 

At the same time the pulse rate representing the 
rate of manufacture of grade G. is applied to another 
binary rate multiplier whose multiplyi ing code is the 


DECEMBER 1954 





FIG. 17—Curve showing distribution of load over con- 
veyor belt. It can be shown mathematically that the rate of 


material movement is found by continuously multiplying 
total belt weight by the rate of belt movement. 


desired control ratio K,,;._ This ratio is selectable by 
a rotary switch. The pulse train obtained at the out- 
put of this rate multiplier is now applied to make the 
forward-backward counter count forward. Note that 
this instrumentation consists of several digital feed- 
back networks similar in operation to some of the 
functional units discussed in Part I of this paper. 

A complete mathematical analysis of the transient 
and steady state response of this digitally instru- 
mented servo mechanism is actually rather complex 
and tedious and will not be included here. However, 
a simplified analysis of the instrumentation may assist 
the reader in gaining a physical feel for what is 
actually happening in this unit. 

At any time the count in the counter is to be the 
control value. The counter will count forward accord- 
ing to the pulse train K,,; G. (t). The counter will 
count backward according to the pulse train (1 — AH) 
G, (t) and also according to the pulse train G. (t) 
C/k. Therefore, at any time, the count in the counter 
will be: 

C/K = G2 (Qt) Kop: — Gi () (1 — AH) — C/k G: 
Collecting terms for C/k we obtain 
C/k (1. + Ge (t)) = Ge W) Kept — Gi: () U1 — A) 


Therefore, the control relation C becomes 


; [ = G, © Kop — Gi @) A — =] 
C= 
1 + Ge (i) 


However, after the process has been in operation for 
only a very short time, the number of pulses represent- 
ing G. (t) becomes very large compared to unity, so 
that the above relationship becomes 


E () Ko ~-Q@d —- = 
C=k nokissatenaidnalaesananiena 


which reduced to the desired control relationship 
originally discussed, 


G,(@® dU — AH) 
C= k | Kopt estas = | 
Ge () 


This digitally encoded control value is continuously 
available at the output of the forward-backward 
counter and may be used to directly drive a valve- 
actuating shaft via a shaft-to-digital converter and 
comparator or may be first converted to a proportional 
voltage in a voltage-to-digital converter to obtain pro- 
portional control power. 

The applications discussed represent but a few of 
the industrial control mechanisms which have been 
instrumented with magnetic operational-digital tech- 








(Continued on page 298) 
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NEMA Elects 
New Officers 


Durinc THE 28th Annual Meeting of the National 
Electrical Manufacturers Association, held at Atlantic 
City, Nov. 8-12, four new members were elected to 
the board of governors, which then elected a presi- 
dent, five vice presidents and a treasurer. Not pictured 
is A. C. Flood, president of Howell Electric Motors 
Co., who is one of the four new governors. A. F. 
Metz, the new president, succeeded J. H. Jewell, vice 
president of Westinghouse Electric Corp. 

Succeeding Mr. Metz as chairman of the NEMA 
Wire and Cable Section is A. D. R. Fraser, president 
of the Rome Cable Corp. Herbert B. Bassett, president 
of Acme Wire Co., becomes the new vice chairman o! 
the section. 

Re-elected to the board of governors for three-year 
terms are: H. G. Blakeslee, vice president and general 
manager, Cory Corp.; R. Stafford Edwards, president, 
Edwards Co. Inc.; W. A. Elliott, president, Elliott 
Co.; C. T. Lawson, executive vice president, Appli- 
ance Div., American Motors Corp., H. F. Lehman, 
general sales manager, Frigidaire Div., General 
Motors Corp.; Max McGraw, president, McGraw 
Electric Co.; Mr. Metz, the new NEMA president; 
R. E. Murphy, vice president sales, I-T-E Circuit 
Breaker Co.; Clifford W. Smith, sales manager. 
Western Electric Co. Inc., and V. R. Tate, executive 
vice president, Prefex Corp. 


NEMA Vice Presidents for 1955 


Albert F. Metz 
25th President of NEMA 








Mr. Metz, who is chairman of the board of direc- 
tors and chief executive officer of The Okonite 
Company, manufacturer of wire and cable of 
Passaic, N. J., joined the company as an ac- 
countant in 1919. He was appointed comptroller 
in 1924, elected a director and treasurer in 1928, 
and vice president in 1945. He became president 
of the company in 1949. He was treasurer of 
NEMA during the last two years. Mr. Metz is also 
Chairman of the NEMA Import Committee and 
of the Program and Budget Committee. He is 
past chairman and is a member of the NEMA 
Wire and Cable Section. He has served in 
several capacities as an advisor to the Federal 
Government on matters concerning copper. 


Growth of Industry Cited 

The future growth of the electrical manufacturing 
industry and the key roles its various divisions will 
take in this growth were outlined at a dinner meet- 
ing, sponsored by the association’s Major Appliance 
Division. 

The theme was presented by J. H. Jewell, vice 
president-sales of Westinghouse Electric Corp., re- 
tiring president of NEMA, who said that the promo- 
tional programs of the various divisions of the elec- 
trical industry were the factors that would bring 
about a new concept in electrical living. R. A. Rich, 
vice president in charge of Philco Corp.’s Appliance 
Division, introduced each speaker. 








W. A. Elliott F. F. Loock 
President President 
Elliott Co. Allen-Bradley Co. 





J. J. Mullen, Jr. B. C. Neece 
President President 
Moloney Electric Co. Landers, Frary & Clark 
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R. S. Fleshiem Awarded 50-year Certificate 


Mr. Fleshiem, who was cited by NEMA 
for a half century of continuous service 
to the electrical industry, is assistant to 
the vice president, General Machinery 
Div., Allis-Chalmers Manufacturing Co., 
Milwaukee. 

Following graduation from University 


\llis-Chalmers at the Norwood, Ohio 
Works. He served in various district 
ofices and after military service in 
World War I, joined the electrical de- 
partment of Allis-Chalmers at Milwau- 
kee in 1919. He became manager in 
1929. Twenty years later Mr. Fleshiem 


of Michigan in 1904, Mr. Fleshiem en- became assistant to vice president, and 
tered the graduate training course of chairman of the managers’ committee. 
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Governors 
Added to 
NEMA 
Board 





ng N. J. MacDonald W. C. Robinson, Jr. Beauchamp E. Smith 

‘ll _ Vice President 2m Vice President : President 

, The Thomas & Betts Co. Nat’l Electric Products Corp. S. Morgan Smith Co, 

ice 

Speakers included: J. M. McKibbin, vice presideni- years the industry has sold 338 million appliances 
” consumer products, Westinghouse Electric Corp.; and asserted that the industry has the capacity to pro- 
= W. V. O'Brien, vice president-Apparatus Sales Div., | duce and sell 428,000,000 electric home appliances 
a General Electric Co.; L. E. Barrett, president, Barrett in the next five years. He attributed the boom im 
‘al Electrical Supply Co., St. Louis; Albert F. Metz, appliances sales since 1949 to the pent-up demand 
ne chairman of the board, The Okonite Co., and new created by World War II; full employment and con- 
. president of NEMA; and B. L. England, president, — stantly rising income level, cushioned by old age 


Atlantic City Electric Co. 
Mr. McKibbin pointed out that in the last five 


pensions and unemployment insurance; the defense 


(Continued on page 302) 


Treasurer To Serve on Officers Committee 





W. V. O’Brien A. A. Berard J. W. Corey Hoyt Post Steele 


Gen, Mer. Apparatus Sale: President President President 
‘ General Electric Co. Ward Leonard Electric Co. Reliance Elec. & Engrg. Co. Benjamin Electric Mfg. Co. 
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DESIGN TRENDS 


Improved Sealed Beam Headlamps 


INCREASED SEEING distances and better 
seeing ability in fog, rain and other 
adverse weather conditions are given 
by an improved sealed-beam automo- 
tive headlamp. The lamp was designed 
and standardized through the coopera- 
tive efforts over a 4-year program by 
the engineers of five lamp manufac- 
turers working with the Automobile 
Manufacturers Association and the 
American Association of Motor Vehicle 
Administrators. The manufacturers are 
Electric Auto-Lite Corp., General 
Electric Co., Guide Lamp Division of 
General Motors Corp., Tung-Sol Elec- 
tric Corp. and Westinghouse Electric 
Corp. The improved lamp is inter- 
changeable with the original sealed- 
beam lamp presently in use and it is 
expected to be adopted as standard 
equipment by all automobile manu- 
facturers during 1955. All but a few 
states have introduced legislation to 
permit its use and the remainder are 
expected to do so in the next few 
months. 

The prime purpose of headlamps on 
any vehicle is to provide seeing dis- 
tances in excess of stopping distance. 
One ten-thousandth of daylight in- 
tensity is sufficient, but even this 
relatively low level of illumination 


from headlamps 350 ft away is seri- 
ously glaring to an oncoming driver. 
Thus, two light distribution patterns 
are necessary, 


one, the upper beam, 





Fig. 2—These photographs illustrate how the filament shield blocks upward rays. 


for open-road driving and the other, 
the lower meeting other 
vehicles. 

The upper beam projects light for 
seeing 200 to 1500 ft ahead. The 
lower beam projects the light down- 
ward and along the right-hand edge 
of the road. 

Both beams are produced by a 
single sealed-beam headlamp contain- 
ing two filaments, a parabolic reflector, 
and a prismatic lens. A filament at the 
focal point of the parabolic reflector 
produces a concentrated beam of 
essentially parallel light rays. A fila- 
ment above and to one side produces 
a less concentrated beam spread down- 
ward and to the side. A prismatic lens 
is used to supplement the reflector and 
the two filaments in producing the 
upper and lower beams. It is interest- 
ing to note that with the parabolic 
reflector, but without the lens, the 50 
candlepower of the filament is in- 
creased to more than 200,000 candle- 
power in the concentrated beam. 

The primary objective of the new 
design was to increase the seeing dis- 
tances provided by the lower beam. 
Because the number of motor vehicles 
in use has doubled since the end of 
World War II, the average driver at 
night must use the lower beam much 


beam, for 


more than was the case when the 


original sealed beam lamp was first 
used in 1939. 


The original sealed beam lamp is shown at the left and the new one at the right. 
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Fig. 1—Internal structure of the new 


sealed beam headlamp. The filament 
shield blocks undesirable upward light 
rays and the newly designed lens directs 
stray light rays to the roadway. 


In the new lamp, the filament shield 
and redesigned lens combine in their 
action to confine more effectively the 
light to the narrow horizontal beam. 
The shield is so placed, as shown in 
Fig. 1, that it blocks the upward light 
rays from the lower beam filament, 
but without interfering with the beam 
formed by the reflector. Certain ele- 
ments of the lens structure supplement 
the action of the filament shield by 
directing stray light rays downward 
toward the road, rather than upward 
as in the present design. 

In addition to structural changes, 
the improved lamp uses greater power 
in each of the two filaments. The low 
beam power has been increased from 
35 to 40 watts, and the upper beam 
from 45 to 50 watts. This provides 
additional light ahead of the vehicle, 
but stays within the existing statutor 
limitations on beam candlepower. 

The lower beam is improved to the 
extent that it gives as much as 80 ft 
more seeing dist: ince along the right 
side and shoulder of the road. The 
sharp reduction in stray light radiat- 
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ing upward from the lower beam 
filament greatly improves night-seeing 
ability in fog, rain or other adverse 
weather conditions and lessens the 
possibility of glare for the oncoming 
driver. Because of the increased power, 
both lower and upper beams have 
greater light intensity throughout their 
patterns. The differences in the light 
produced by the original and improved 
lamps are illustrated in Figs. 2 and 3. 

As in the original lamp, optimum 
performance of the improved version 
depends upon accurate aiming. The 
aiming mechanism is the same in both 
lamps and consists of two screws, one 
at the top or bottom of the lamp fix- 
ture, and the other at the side. Correct 
aiming must be achieved within a 


Induction Bonding of Stranded 


In MAKING soldered terminations with 
stranded wire, it has been the practice 
to twist and solder-dip the ends of the 
stripped wire to prevent flaring the 
conductor strands during subsequent 
handling. Recently a method of induc- 
tion heating has been developed to 
bond tin-coated copper stranded wire 
within the insulated coating prior to 
cutting into short lengths and strip- 
ping the ends. The development work 
has been carried out by The William 
Brand & Co., Inc., Willimantic, Conn.., 
in its own plant and that of its wire 
customers. 

The set-up in a table-top induction 
heater is pictured. In the production 
line this unit is placed ahead of a 
standard wire cutter and_ insulation 
stripper. It has been found necessary 
to quench the plastics coating with a 
wet sponge or similar cooling method 
in order to obtain a clean stripping 





Fig. 3—Comparison of light beams of the original lamp (left) and the new lamp. 
The sharp reduction of stray upward light in the new lamp is readily apparent. 


small fraction of a degree because an 
error of only half a degree produces a 


operation. Die type cutting blades 
must be used rather than V-type since 
the latter has a tendency to destroy 
the bond by an untwisting action. 
The limited experiences with this 
machine indicate that a consistent 
bonding can be obtained but that the 
bond is obtained by the tin coating 
flowing into the interstices of the 
stranded wire. Hence, even with 
double-dipped tinned wires, in general 
it is necessary to dip-solder the cut 
and stripped wires to obtain a good 
soldered termination because there is 
insufficient tin remaining on the pe- 
riphery of the stranded wire. All these 
factors are subject to the type of ter- 
mination being made with wire, and 
the user must use judgment in this re- 
spect. Regardless, it still makes the 
use of this technique a significant cost 
reducer in eliminating twisting before 
soldering and in easing the problem of 
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beam too high or too low by 5 ft at 
a distance of 600 ft. oOo00 


Wire 


handling stripped wires without dan- 
ger of flaring the conductor. 

In those operations where it has 
been found that induction heating 
bonded well and yet retained suffi- 
cient tin not to require solder-dipping, 
it was noted that: 

1. The dial setting was advanced 
only to the point where the tin coating 
is grayish or similar to a tarnished 
silver appearance. The tin coating 
should not be allowed to become dark. 

2. The termination operation should 
be done within 6 to 8 hr after the cut 
and strip operation. 

3. The traditional desire to have a 
bright tinned appearance of the 
stripped wire prior to termination will 
have to be discarded. It has been 
noted that with the grayish or tar- 
nished silver-like finish it is still pos- 
sible to get a good termination with- 
out solder dip. 

4. Double or heavy tinned stranded 
wire shows more consistently favor- 
able performances, although it has the 
disadvantage of higher cost. 

For the most part these studies 
were made on William Brand & Co. 
80 C, 90 C, and 105 C “Turbo” in- 
sulated Underwriters’ labelled appli- 
ance wire using soft copper with both 
standard tinned coating (single dip ap- 
proximately 0.0001 in. thick) and 
heavy tinned coating (double dip ap- 
proximately 0.0002 in. thick). Other 
tests have been made on MIL-W-5086 
airframe wire and on MIL-W-16878 
“black box” wire and various commer- 
‘ial and military wires. Stranded wire 


Induction heating unit for boading 
stranded tinned copper wire prior 
to cutting and stripping. 
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sizes Nos. 14 through 24 have been 


tried, mostly with dial settings be- 


tween 60 and 70 on the Lepel induc- 
tion unit used. 


It has also been noted that close 
control of the extrusion process in in- 
sulating the wire is an extremely im- 
portant factor. Further work is now 


being conducted to obtain the opti- 
mum extrusion techniques for use with 
this inducting bonding technique. 


Wound-Rotor Motor as Frequency Changer 


R. F. Woll, Motor Engineering 
WESTINGHOUSE ELECTRIC Corp. 
Buffalo, N. Y. 


WounD-ROTOR MOTORS can produce a 
usable voltage of variable frequency 
when driven at speeds other than syn- 
chronous. This makes the wound rotor 
motor a rather unique 
changer. 

Its ability to produce this variable- 
frequency voltage comes about as a 
result of its characteristics as an in- 
duction motor. The voltage and fre- 
quency induced in the secondary cir- 
cuit depend on the rate at which the 
secondary conductors cut the lines of 
magnetic flux set up by the primary. 
The rate of cutting is in turn a func- 
tion of the rotor speed with respect 
to the magnetic field. At synchronous 
speed, there is no relative motion be- 
tween the rotor conductors and the 
magnetic field, and the secondary 
voltage and frequency are zero. With 
the rotor locked, the secondary fre- 
quency must equal the applied pri- 
mary frequency. Under this condition, 
the induction motor is essentially a 
transformer with the secondary volt- 
age equal to the applied primary 
voltage times the transformation ratio 
of the effective primary and second- 
ary turns. At synchronous speed in the 
negative direction (opposite the 


frequency 


apatite 
Effect of Slip on 
Secondary Frequency of 
Wound-Rotor Motor Operating 
as Frequency Changer 





Slip 

times Sec. 
,-poie 6-pole 8-pole base freq. 
rpm rpm rpm sp. eps 

(With field) 

1800 1200 909 0 0 
1200 800 600 20 
600 100 300 10 
0 0 0 ] 60 

(Against field) 

600 100 300 80 
1200 800 600 100 
1800 1200 900 2 120 
2400 1600 1200 140 
3000 2000 1500 160 
3600 2400 1800 3 180 

2800 2100 200 
3200 2400 220 
3600 2700 { 240 
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Slip 
Characteristics of 4-pole wound-rotor motor having 60- 
cycle primary excitation and rated at 10-kw, 80-volt, 
120-cycle frequency changer at 1800 rpm. 


field), the secondary frequency is 
twice the applied primary frequency, 
and the secondary voltage is twice the 
secondary voltage with the 
locked. 

The power generated in the rotor 
of a wound-rotor motor is usually 
made to produce mechanical energy 
at the shaft by shorting the secondary 
windings through the collector rings. 
However, electrical energy may be 
taken from the secondary circuit by 
supplying separate driving power to 
the shaft. 

The output of the wound-rotor 
motor used as frequency changer is 
governed by these two fundamental 
characteristics: 


rotor 


(1) Secondary frequency 

primary frequency. 

(2) No-load secondary voltage = 

slip open-circuit secondary 
voltage with rotor locked. 


slip 


The table summarizes these rela- 
tions for 60-cycle primary excitation. 

Thus by driving the rotor of a 
wound-rotor machine at a predeter- 
mined speed from a separate source 
of mechanical energy, a source of 
electrical energy of a given desired 
frequency is available from the sec- 
ondary circuit. By using a variable 
speed mechanical drive, a varying fre- 


quency can be obtained. The elec- 
trical output taken from the secondary 
of the wound-rotor motor in fre- 
quency changer operation is supplied 
partly from electrical input through 
the machine’s primary circuit, and 
partly from mechanical power sup- 
plied through the shaft. The amount 
of power supplied by the frequency 
changer’s primary will effect its size, 
and the amount of power supplied 
through the shaft will determine the 
rating of the separate driving source. 
The percentage of this input power 
to be delivered through the primary 
depends upon the slip at which the 
frequency changer is operated since 
the portion of the output supplied 
through the machine’s primary is in- 
versely proportional to the slip. For 
example, at slip of 3, one-third of 
the output is furnished through the 
frequency changer’s primary and two- 
thirds through the shaft. These char- 
acteristics are illustrated by means of 
a specific example in the chart. 
Before ratings can be considered, it 
is necessary to review the effect ol 
load on the frequency changer. Be- 
cause of the internal voltage drop 
within the machine when electrical 
load is taken from the secondary 
winding, the terminal voltage will de- 
crease as the load increases. The 
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voltage regulation, that is the ratio ot 
no-load volts minus full-load volts to 
full-load volts expressed in per cent, 
can be taken as a measure of a gen- 
erators performance under varied 
load conditions. In the frequency 
changer, the voltage regulation will 
increase as the load increases since 
the terminal voltage decreases when 
the load increases. Any increase in 
load wili naturally cause the tem- 
perature of the machine to increase. 
These factors must be considered in 
assigning ratings to wound-rotor fre- 
quency changers. — 

Two lines of frequency changers 
are generally available. One line is 
rated at 40 C rise with 7'%-per cent 
voltage regulation; the other is rated 


at 50 C rise with 15-per cent voltage 
regulation. Application of these two 
lines will depend on power require- 
ments. A certain frame size of the 
first line can be used for a specific 
kw rating while the same frame size 
in the 50 C rise line will be used for 
a higher rating. 

Although any wound-rotor machine 
may be used as a frequency changer, 
there are factors that may render in- 
advisable the use of a standard 
wound-rotor motor in this service. 


These are: 


(1) Many standard wound - rotor 
motors have the rotor core held by 
rivets, which can be a source of se- 
vere losses from the high frequency 


currents induced in thenrin frequency 
changer operation. 

(2) To obtain the desired output 
frequency, it is sometimes necessary 
to drive frequency changers at rela- 
tively high speeds. The standard 
wound rotor may not be sufficiently 
strong mechanically to withstand the 
stresses produced at higher speeds. 

(3) The secondary voltage may be 
increased beyond the dielectric rat- 
ing of the insulation class for which 
the standard wound-rotor motor wind- 
ing was designed. Also, it would be 
unlikely if the open circuit locked 
secondary voltage of a _ standard 
wound-rotor motor were such that 
the voltage at the higher frequency 
would be the desired value. 


Huge Computer Features Unitized Design 


BUILDING-BLOCK DESIGN is the key to 
the remarkably short time, only three 
months, required for construction of 
the United Digital Electronic Com- 
puter (UDEC II). It consists of a 
large number of individual electronic 
chassis or pulse panels connected into 
a logical system of computation. The 
building blocks are manufactured by 
Burroughs Electronics Instruments 
Division as standard components. 

The 648 pulse units that comprise 
UDEC II are stacked in 31 vertical 
channels in a C-shaped steel rack, 7 
ft high and 60 ft long. In the center 
of the C formed by the machine are 
the various input and output mecha- 
nisms that feed information into and 
out of the computer. Here also is the 
desk-size control console from which 
the entire computer is operated. The 
computer contains more than 3000 
vacuum tubes and 7000 germanium 
crystal diodes as well as batteries of 
tiny magnetic cores. Close to 4000 
cables, interconnect the basic units of 
the UDEC machine. 

The machine accepts numbers up 
to 9 decimal digits long. It handles 
these numbers in binary-coded deci- 
mal form. Each digit of the number 
is converted within the machine to its 
binary representation, although the 
number as a whole is manipulated as 
a decimal number. Use of the binary- 
coded decimal system greatly sim- 
plifies programming and operation of 
the machine, since neither the oper- 
ator nor programmer need think in 
terms of the more difficult binary rep- 
resentation of numbers. 

The UDEC II computer has a rela- 
tively large internal memory storage. 
It can store up to 5300 ten-digit 


DECEMBER 1954 


words (numbers) on the periphery of 
its magnetic drum memory. Each of 
these 5300 addresses (positions on the 
drum) provides storage for a 9-digit 
decimal number, its sign (plus or 
minus) and check number. Inside the 
machine the sign and check number 
are combined into a single digit. 
Operation. The computer is de- 
signed to accommodate a wide range 
of input and output devices. The 
present system uses punched 5-hole 
paper tape as the input medium, 
though plans have been made to add 
a high-speed punched-card reader. 
Present input equipment includes two 
teletype readers, each with a maxi- 





mum input rate of six characters a 
second, and both a Ferranti and a 
Burroughs photoreader. The latter 
two are operating at an input rate of 
100 characters a second. The Bur- 
roughs photoreader, since it is con- 
trolled in both forward and reverse 
feed by the computer, can be used as 
an external storage device as well as 
a basic input medium. 

At the output end, UDEC II can 
feed answers to one or more of five 
output devices. These include two 
teletype page printers and two tele- 
type tape perforators, each with maxi- 
mum output rates of six characters a 
second, and a thermal printer which 
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can deliver up to 30 characters a sec- 
ond. The computer has complete con- 
trol over output format. Results can 
be printed out in page-width lines, 
tabular columns or other selected 
patterns. 

The memory device used in UDEC 
Il is an 8% in. diam magnetic drum 
which rotates at a speed of 3600 rpm. 
Information and instructions are read 


Electric 


Fan Package 
Simplified 


QuICcK, EASY PACKING and assured 
product protection are two advantages 
inherent in the corrugated shipper 
being used by Diehl Manufacturing 
Company, Somerville, N. J., for pack- 
aging its electric fans. Designed by 
Hinde & Dauch, Sandusky, Ohio, the 
package consists of a regular slotted 
box and three interior packing pieces. 
Flat top and bottom pads offer extra 
protection at those points and a spe- 
cial die-cut piece holds the 12-in. fan 
diagonally in the box and prevents it 
from shifting in transit. The new 
package design replaces a group of 
six interior packing pieces. Total 
weight of package is 13 Ib. GOO 


into the memory in serial fashion 
where they are stored along magnetic 
tracks which circle the drum. Words 
are read into or out of a particular 
address or position on the drum by 
means of a number of reading heads 
spaced outside the drum around its 
periphery. One of the tracks provides 
the basic 125,000-ke pulses that de- 
termine the basic timing. 
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UDEC II uses a system of single 
address in which two instructions are 
contained in one 10-digit word, In 
general, an instruction is composed 
of five digits, three of which refer to 
an address on the drum and two of 
which indicate the operation to be 
performed. Average access time to jn. 
formation on the drum is 8.5 millisee. 


mre 


Enlarger Has Point Light Source 


FINE DETAIL with increased sharpness 
and legibility in projecting 16-mm 
and 35-mm microfilm is obtained by 
using a brilliant and concentrated 
light source in the new Kodagraph 
Enlarger Model B. By using a 6-volt, 
5-amp lamp as a light source, the fila- 
ment is smaller and approaches more 
closely a point light source than does 
a 115-volt filament. To avoid diffu- 
sion, there is no reflector behind the 
lamp; instead the inside of the lamp 
house is painted black to maintain, for 
the most part, the characteristics of 
a completely specular type of light 
source. 

The point source makes printing 
several times faster than with con- 
denser models. Voltage can be _ in- 
creased slightly for magnifications 
above 20 diameters (45 diam max.). 
Other advantages are reduced power 
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consumption and cooler operation. 
With a system of this type, the 
relative positions of the lamp and the 
objective lens (63-mm Ektar) are crit- 
ical. In this enlarger, the position of 
both the objective lens and the lamp 
are fixed, and focusing is accomplished 
by moving the film plane. Focus con- 
trol and film transport are handled 
remotely. The film carrier is glassless 
to prevent film scratching. ood 





Eastman Kodak 
Model B Enlarger 
for microfilm. 
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Nothing on the market today excels the 
low priced Class B protection of Varflo Tubing 


Flexible Varflo is solvent-, oil-, moisture-, flame-, and fungus- 

su resistant. Passes the NEMA heat endurance test of 15 minutes 
at 225°C. Also passes 100 hours at 125°C. Will not lose 
dielectric strength when subjected to severe handling, bend- 
ing and twisting. Has good shelf life. 


Available in Grades A-1 and B-1 tubing and Grades C-1 and 
C-2 sleeving. 


Let us help you with your problem. Describe it in a letter— 
no cost, no obligation. 












ae 

5 
VARFLEX CORPORATION 

H 504 W. Court St., Rome, N. Y. % 

BH Please send me free folder containing description and samples of & 

§ =: Varflo Tubing and Sleeving. ? 

: | am particularly interested in insulation for- - ; 

a i hen Coca 7 nnn 

: Name____ as citlleien —___——— 

4 Company___ ~pnoosgin alee ——_——— g 

& Srect. indeiedediiles i ge ee g 

a City Be Zone State 5 


FREE SAMPLES... maii Coupon Today! 
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Mobile Power Plants From Locomotive Design 


LONG EXPERIENCE in the design of 
diesel - electric railway locomotives 
simplified the task of developing a 
line of mobile power plants for what 
utility engineers call “fringe-area in- 
terim boosting.” This consists largely 
of meeting unusual demands for cur- 
rent which are either so seasonal, 
temporary or low in load factor that 
it is not economic to extend either an 
original power line or a second line 
for protection. Since the diesel loco- 
motive is, in one sense, a traveling 
electric generating plant which con- 
sumes its Own output, engineers of 
the Electro-Motive Division of Gen- 
eral Motors found much of their work 
already done in the form of existing 
diesel engines and associated equip- 
ment. In addition, it was not difficult 
to build an a-c generator in place of 
the d-c generator used in the loco- 
motive; to develop a proper cooling 
system, a car, less expensive trucks 
and the controls needed to meet util- 
ity requirements. In fact, so much 
less is required in the power units 
than in a locomotive that they can be 
sold at considerably less per kilowatt 
of capacity. 

The new line of series generators 
has been designed to withstand a 25 
per cent overload and to operate at 
4160 or 2400 volts. Utilizing silicone. 
glass and mica, these generators have 
improved insulation to withstand the 
intermittent operation in varying 
weather conditions frequently found 
in fringe-area, low-load-factor situa- 
tions. A feature of the mobile plants 
is availability of automatic contro] ap- 


paratus which makes these units com- 
pletely self-operating at outlying 
points. They can be remotely con- 
trolled by a central] operator by im- 
pulses over a wire or by radio, or 
they can be started or stopped by 
fluctuations in voltage on the line they 
serve. On receipt of a starting im- 
pulse, the controls take the unit from 
standstill to full load in less than a 
minute by a timed, fail-safe sequence. 

Five models of the new “Electro- 
Mobile Units” are 


Power available. 


Three are designed to be moved over 


railroads, two for movement over 
highways. The railroad units are of 
500-, 750-, and 1000-kw capacity. 
The highway units are of 350- and 
500-kw capacity. The units may be 
coupled together so any desired ¢a. 
pacity may be obtained, ranging from 
a single 350-kw highway unit o; 
500-kw rail unit to whole highway 
fleets or long trains of railroad units 
totaling, for instance, a hundred thou- 
sand kilowatts or whatever is neces- 
sary to put an average American city 
back into operation after a disaster of 


war or nature. 





View of 500-kw diesel-powered electric generating unit for transport on highways 
without carbody, showing arrangement of principal components. From left are switch- 
gear cabinet, a-c generator, 800-hp diesel engine and cooling system. 


Lamp Indicates Water Purity 


A NEON GLOW LAMP indicates the ef- 
fectiveness of the ion-exchange car- 
tridge in the Aqua-Lab water demin- 
eralizer designed by Automatic Steam 
Products Corp., New York. The lamp, 
in parallel with two electrodes im- 
mersed in water at the outlet of the 
demineralizer, is connected through a 
series resistor to line voltage. When 
the water has low mineral content it 
offers a high resistance between the 
electrodes. The voltage across the 
lamp is then great enough to ignite 
it. However, when the cartridge 
reaches the end of its useful life, the 
mineral content of the water increases 
and the water becomes sufficiently 
conductive to draw current across the 
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electrodes. This effectively short-cir- 
cuits the lamp and reduces the voltage 
to less than the extinction value and 
the lamp goes out. This warns the user 
that a new cartridge is necessary. 





Water conductivity is used 
to short circuit and extinguish 
neon lamp to indicate high 

mineral content. 
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Hermetically Sealed 


¥ It’s here —a truly great achievement in sub-miniature 
control engineering and hermetic sealing —the new Guardian 
Series 2005 Relay. And here are the features that design en- 
gineers evaluate so highly: (A) de-gassed construction mate- 
rials prevent contact contamination; (B) extremely high 
contact pressure in both energized and de-energized positions 
insures reliable operation at both low and maximum current 
ratings; (C) internal wiring, limited to two connections from 
coil terminals to header pins, virtually eliminates breakage 
of leads. It’s easy to see—this new Guardian Series 2005 
hermetically sealed sub-miniature relay can equip your prod- 
uct to prevent rejects and reduce service calls. Prompt quo- 
tations gladly given upon request. 


CHARACTERISTICS: 


@ Unit meets all requirements of Military Specifications MIL-R-5757-B, 
Class A and MIL-R-6106-A, Class A. 


® Built to withstand 100 G shock. Vibration resistance is 10 G 
minimum from 75 to 2000 cycles per second in all mounting planes. 


@ All contacts rated at 5 Amperes, 24 to 30 Volt, Direct Current, 
resistive load. Nominal coil voltage is 24 to 30 Volts. Unit operates 
satisfactorily on as low as 16 volts at 25° C., ambient temperature. 


® Fine silver contact materials insure extremely low contact resistance. 


® Class B relays, per Military Specification MIL-R-5757-B and as in 


other specifications, such as MIL-R-6106-A, also available upon 
request. 


‘Presenting THE NEW 5-AMPERE 


SUB-MINIATURE 
6-Pole, Double Throw 


GUARDIAN 
Series 2005 RELAY 


Guardian Series 2005 Relay 


1.21 ey 





1218” —+ 
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L-—— 1.562” 
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SQUARE 


Lutte. ror SPECIFIC ENGINEERING RECOMMENDATIONS FOR YOUR APPLICATIONS. 


GUARDIAN \@/ELECTRIC 


1627-P W. WALNUT STREET 


CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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Miniature Gasoline-Electric Power Supply 


By TAKING ADVANTAGE of standard 
components, designers of the Genie- 
Mite, a 185-watt gasoline-electric gen- 
erating set, completed development 
in a minimum of time. A commercial 
2-cycle, 1-cylinder air-cooled engine 
rated at 1.2 hp was selected to drive 
the set. This engine is similar to those 
seen on power lawnmowers. Directly 
connected to the engine is an auto- 
mobile-type generator, delivering 25 
amp at 6 to 7% volts. The complete 
assembly mounts on a 12 x 15 in. 
plywood base. Weight of the motor- 
generator set is 34.7 lb. It is suitable 
for operating portable radio equip- 
ment, as an emergency source for 
lighting or for charging marine bat- 
teries. In military applications it may 
be used as a power supply for port- 
able radio units or to power remotely 


located fixed stations. The unit is 
manufactured by Allied International, 


Inc., New York 17, 


= re 
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Mercury Vapor Detected by Ultraviolet 


WHENEVER MERCURY is used in ap- 
peciable quantities, the atmosphere 
should be monitored continuously to 
be certain the mecury vapor content 
is maintained at less than toxic or con- 
taminating concentrations. Instruments 
for this purpose have been used, but 
in general they suffer from slow opera- 
tion, accumulated effects rather than 
present intensity, or high cost. An in- 
strument overcoming these shortcom- 
ings and using the principle of light 
absorption of mercury vapor was de- 
signed by C. S. Presenz of the Radia- 
tion Laboratory at University of Cal- 
ifornia. It measures concentrations up 
to 3.2 milligrams of mercury vapor per 
cubic meter of air in the normal sensi- 
tivity range, and from zero to 0.1 mg 
per cu m on the high sensitivity range. 
An audible alarm can be made to 
sound at any desired concentration. 
The instrument is operated by storage 
batteries and is completely portable. 
A simplified circuit of the mercury 
vapor detector is shown in the accom- 
panying diagram. A Type 4T4/1 germ- 
icidal lamp, powered by a 66-mc 
oscillator, is used as the source of ultra- 
violet light in the 2537-Angstrom 
region. Two Type 935 phototubes are 
used in a balanced bridge circuit. One 
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phototube receives its light through 
the sampling chamber through which 
the monitored air passes. The amount 
of ultraviolet light transmitted through 
the sampling chamber is dependent 
upon the amount of mercury vapor in 
the chamber. The other phototube re- 
ceives its light directly from the light 
source to provide a standard of com- 
parison. It is placed physically much 
closer to the lamp to eliminate mer- 
cury vapor effects on the light it re- 
ceives. An adjustable iris adjusts the 
light intensity to the desired level. 


Without the presence of mercury va- 





Portable mercury vapor detector 
is operated by batteries. 


por or other material having absorbent 
properties in the 2537 Angstrom re- 
gion, the bridge can be _ balanced. 
When brought into the area to be 


66-mc oscillator G41T4/1 uv lamp 


irise—— 


Adjustable 


935 (std) + 






pene in 
Air out 


B+ 
(SY) 935 (sampler) 


Simplified circuit diagram of mer- 


cury vapor detector. 
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to see why leading industries specify 
ADLAKE Mercury Relays 


wherever sensitivity and dependability are vital! 


ADLAKE Mercury Relays have won 
their place by proven dependability 
in jobs which conventional relays 
can do in an uncertain manner at 
best. For instance, they have proved 
their ability to stand up under the 
most adverse conditions of temper- 
ature and moisture... normal line 
voltage fluctuations or ambient tem- 
peratures from —38.8° to +200° F. 
have no material effect on their time- 
delay characteristics. 


What’s more, every ADLAKE Relay 
is hermetically sealed . . . absolutely 
maintenance-free ... always silent 
and chatterless. And ADLAKE’S mer- 
cury-to-mercury contact provides 
an ideal snap action. 


Yes, wherever sensitivity and de- 
pendability are required, ADLAKE EVERY ADLAKE RELAY GIVES YOU THESE PLUS FEATURES: 
Mercury Relays can do the job best! 
Send for the ADLAKE Relay catalog 
today...no obligation, of course. 
The Adams & Westlake Company, 
1168 N. Michigan, Elkhart, Indiana. S!#ENT AND CHATTERLESS + REQUIRES NO MAINTENANCE + ABSOLUTELY SAFE 
In Canada, address Powerlite De- 
vices, Ltd., Toronto. 


HERMETICALLY SEALED—dust, dirt, moisture, oxidation and temperature changes can’t 
interfere with operation. 


MERCURY-TO-MERCURY CONTACT— prevents burning, pitting and sticking. 
And every ADLAKE Relay is tested—and guaranteed—to meet specifications! 
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monitored, the presence of mercury 
vapor will cause an unbalance in the 
bridge circuit and a difference in volt- 
age at points A and B. This voltage 


difference is measured by the vacuum 
tube voltmeter circuit using the two 
sections of a Type 5963 tube and the 
microammeter. The concentration 


range is dependent upon the resist. 
ance in series with the meter and may 
be changed to suit the conditions by 
means of the range switch, O04 


KW 


Tungsten Lamps in Regulator Bridge 


Marcel B. Zucchino 
SIGNAL Corps ENGINEERING 
LABORATORIES 


POWER SUPPLY intended for operation 
from field generating equipment pose 
a special problem in regulation be- 
cause large variations in voltage and 
frequency are often encountered. A 
new Signal Corps power supply, Fig. 
1, incorporates a magnetic-amplifier 
regulator using tungsten lamps in a 
voltage-sensing bridge. The effect of 
any voltage change upon the balance 
of the bridge is compounded by ac- 
companying changes in the resist- 
ances of the lamps. An _ interesting 
result of the choice of tungsten lamps 
over standard resistors is that they 
permitted the design of a simple fre- 
quency-compensating circuit. 

Fig. 2 is a block diagram of the 
control system. The load is a power 
souree for a calibrated-noise trans- 
mitter and provides the following sup- 
ply voltages and currents: 


180 d-c volts—90 ma 
400 d-c volts—1.0 ma 
6.3 a-c volts—3.50 amp 
6.3 a-c volts—0.50 amp 
6.8 a-c volts—0.25 amp 


It is required to limit the total vari- 
ation of the load voltages to less than 
+5 per cent when connected to a 
supply voltage that varies from 100 to 
135 volts, and a frequency that may 
vary between 50 and 64 cps. 

The system senses line voltage 
changes by means of a sampling cir- 
cuit consisting of a resistance bridge 
having ruggedized tungsten automo- 
bile lamps in two opposing arms. For 
extended life expectancy, the lamps 
are operated at half their rated volt- 
age. While the bridge is balanced at 
one particular value of line voltage. 
at all other voltages it is unbalanced 
due to the non-linear resistance char- 
acteristic of the tungsten lamps. Line 
voltage changes are sensed by the 
bridge as small changes ‘n its unbal- 
current. This small current 
change is amplified by a single-stage 
magnetic amplifier to a value suff- 
ciently large to control a saturable re- 
actor in series with the a-c supply 
line and the load. The reactance is 
varied in such a manner that the load 
voltage is held constant. 


ance 


138 


+ 18 per cent. 
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100-135 volts 
50-64 cps 
? 


SAMPLING 
CIRCUIT 


| 
+ 


Control 
winding of 
mag amp 


CONTROL 
REACTOR 


Fig. 2—Block diagram of regulator circuit. 
the saturable reactor under the control of the magnetic amplifier. 















Fig. 1—Regulated power supply employing magnetic amplifiers. Output is 
held with + 5 per cent of set value despite line-voltage fluctuations up to 








CONSTANT 
LOAD 
¥ J 


Actual regulation is done bys 


12-16 volt auto lamps 


Fig. 3—Schematic diagram of sampling circuit. With the non-linear resistance 
characteristic of the lamps, a change in line voltage has a much greater 
effect than if ordinary linear resistors were employed. 
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Anthea 
original equipment manufacturer 
specifies BODINE MOTORS 


Here’s another report on a manufacturer who knows 
that his product can be no better than the electric 
motor that operates it. 

wuHo: J. C. Warren Corporation 

WHERE: Freeport, New York 


THE PRODUCT: Automatic Color Carousel (a unit for 
use in retail stores that automatically mixes over 
500 colors of interior and exterior paint, each in the 
matter of seconds) manufactured for Standard Toch 
Chemicals, nationally known paint manufacturer. 





ee — : , THE PROBLEM: Obtain 2 compact, rugged, fractional 
' ee — aaa = ot - horsepower motors, one a reducer type, to operate 
nterior view of the Carousel showing the Bodine Type -34, 1/15 hp, ‘ 

_ rpm, _ bearing motor that revolves and dynamically brakes the POP) Sat, and color drum of Carousel. 

color drum. The pump and mixer are driven by a Bodine Type NSI-54RL, ae ; ; 

1/8 hp, ball bearing speed reducer motor with a torque of 66 in. lbs. THE SOLUTION: “After an extensive study of the various 


motors available, the Bodine was selected for its integral 
reduction, hard worm, bronze gear, compact size, and 
ruggedness. The cost, compared with similar motors, 


was very attractive, plus the added features found in 
your unit.” 


THE RESULT: “‘After a period of field performance... 
our choice, we feel, has been a wise one. The motors are 





S 4 


doing an excellent job and are holding up very well.” 
cos! O D | N e —J. C. Warren Corporation. 
fractional THE MORAL OF THE STORY: Bodine motors can help 
as build and maintain the quality of your product. For 
detailed information, contact’ your Bodine repre- 
MOTORS sentative .. . he’s a specialist in the application of 


fractional horsepower electric motors. 


BODINE ELECTRIC CO., 2256 W. OHIO ST., 
CHICAGO 12, ILLINOIS ¢ REPRESENTATIVES IN 
PRINCIPAL cITIES. [nm Canada: RENOLD-COVENTRY, LTD. 
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Fig. 4—Curve showing the sam- 
pling-circuit current flowing as a 
result of a change in line voltage 
over a wide range. 


The sampling-circuit bridge con- 
tains the two tungsten lamps and two 
resistors connected as shown in Fig. 3. 
The bridge is balanced when the line 
voltage is 68 volts. As the line volt- 
age is increased the resistance of the 
tungsten lamps begins to change, un- 
balancing the bridge. The unbalance 
current is rectified and then passed 
through the. control windings of a 
magnetic amplifier. The resistance of 
the sampling circuit is adjusted up- 
ward until a linear characteristic is 
obtained. The resultant output is 
shown in Fig. 4. From the curve it 
can be seen that there is an initial 
current of 1.6 ma, and a total change 
over the range of operation of 2.5 ma. 

The system is primarily an open- 
loop regulator in that only variations 


in input voltage are sensed. This is 
feasible because the loading on the 
power supply is practically constant 
and the degree of regulation required 
is nominal at +5 per cent. However, 
variations in load voltages due to 
changes in power-supply frequency 
must be compensated for. This is 
achieved by drawing the magnetic 
amplifier bias current from the load 
side of the system. If the line fre- 
quency goes down, the reactance of 
the controlling inductor is reduced 
and the load voltage tends to increase. 
The resulting increase of bias current 
ultimately decreases the saturation of 
the controlling inductor and compen- 
sates for the line-frequency change. 

If an ordinary linear resistance 
were used as a sampling element the 
quiescent current would be greater 
than the current change. This would 
result in a bias of opposite polarity 
and compensation would not be pos- 
sible. This can be brought out by 
reference to Fig. 5 showing the trans- 
fer characteristic of the magnetic am- 
plifier. Operating point 1 is obtained 
by adjusting the bias mmf until the 
output of the magnetic amplifier is 
65 ma. This adjustment is made while 
the line voltage is at 135 volts, 60 
cps and maximum sampling-circuit 
current is flowing in the control wind- 
ing. As the line voltage is reduced, the 
sampling-circuit current in the control 


winding decreases. This results in jn. 
creased amplifier output until the 
lowest line voltage is reached at 
operating point 2. 

This system satisfies the condition 
for frequency compensation. To ob- 
tain point 1, the polarity of the bias 
mmf required is one in which increas- 
ing bias current reduces amplifier out- 
put. Had the quiescent current of the 
sampling circuit been greater than the 
change in current, a bias of opposite 
polarity would be required to obtain 
point 1. Then increasing bias current 
would increase amplifier output. This 
is an unstable condition which must 
be avoided. 


/: 


Operating 
ronge 
Mat sod 


Magnetic amplifier output current, ma 





Sompling-circuit current, d-c mo 
Fig. 5—Curve showing the output 
current of the magnetic amplifier 
for various values of sampling-cir- 
cuit current. Bias current is drawn 
from the load side of the system 
and is a function of frequency. 


Illuminated Rectangular Reading Glass 


A READING GLAss designed by Bausch 
& Lomb Co. combines the advantages 
of uniform magnification over a rec- 
tangular area, self-illumination and 
light weight. Reading glasses are used 
mainly by elderly people to supple- 
ment their eyeglasses for regular read- 
ing. The basic design objective was to 
provide even magnification. Because 
of the poor lighting conditions under 
which they are often used it was con- 
sidered important to illuminate the 
reading area independently of sur- 
rounding light. Also, to permit elderly 
people to use it for long periods of 
time, it was important that it be as 
light as possible and well balanced. 
The frame of the reading glass is 
made of Tenite No. 2. The handle is 
of split design so that the candelabra 
lamp socket together with the rotary 
switch and line cord may be placed 
within it. After assembly, the handle 
is held together by three screws. A 
standard 6-watt, ]115-volt incandescent 
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lamp is used and it may be replaced 
without dissembling the handle. The 
use and design of this reading glass is 
illustrated in the accompanying photo- 


graphs. Of 








Self-illuminated reading glass con- 
tains 6-watt lamp and rotary switch. 
Frame of molded Tenite has split 
handle. Lamp may be replaced 
without disassembly. 
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GROUNDING SHEATH CONNECTORS 
for shielded or coaxial conductors 






Inner and 
Outer Sleeves 
Both Color-Coded 


<€ D 





Color-coding adds another “plus” for users of 
T & B compression-type Grounding Sheath 
Connectors. In 7 bright, permanent colors according 
to size, they eliminate production line confusion — 
provide at-a-glance size identification . . . easy selection 
from bulk bins . . . and an immediate visual check on 

whether the right fitting size was used. Coding also helps 

make sure fittings are properly compressed — various sized 
nests in installing tool are color-coded to match. 


Investigate these new color-coded T & B Grounding Sheath 
Connectors for production line termination of all types of 
shielded or coaxial conductors used in AF, RF or UHF 
applications — they'll solve grounding problems neatly and 
uniformly ...in less time. 


Simply slip inner sleeve under conductor braid — ends are 
already chamfered to prevent possible abrasion. Add ground 


lead and slip on outer sleeve. Compress with T & B installing 
tool and the job is done. 


T & B Grounding Sheath connectors can be supplied for 
conductors .058° to .297” in diameter ... are also available with 
integral terminal tongues. 


Completed % 
Connection 


Diiselek 


\ «+. and don’t forget — T & B Sta-kon® terminals 
f for mechanically-strong, electrically- 
sound power circuit connections. 
Just slide over conductor and compress with T & B stak- 
ing tool for a permanent, low resistance joint. Available in 
a wide variety of tongue styles for conductors #22 to 
250 MCM. Self-insulated Sta-kons can be supplied for use 
where leads are crowded or overlapped. 


rfroocomple nts 
Jot roe ed tals > THE THOMAS & BETTS CO. 


tuey're yours for the ask- 

ing ... we're sure they'll 28 Bert  Soenerc rae ay 

convince you of T& B's utier Street, Elizabet » New Jersey 
Thomas & Betts Ltd., Montreal, P. Q., Canada 


engineering leadership. 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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NEW COMPONENTS 
AND MATERIALS 





VARIABLE-SPEED REDUCER TRANSMITS POWER THROUGH BALL ACTION 


Providing infinitely variable output 
speed over a 9:1 range, the Speed 
Variator is suitable for driving ma- 
chine tools and similar equipment. 
Power is transmitted to the output 
shaft through alloy steel driving balls, 
which are in pressure contact with 
disks attached to the input and output 
shafts. The relative speeds of the two 
shafts are adjusted through the 9:1 
range (from 14 to 3 times the input 
speed) by the angular positioning of 
the axles on which the balls rotate. 
When the ball axles are parallel to the 
drive shafts, the speed ratio is 1:1; 
however, the ball axles can also be 
uniformly tilted in either direction to 
a common point of intersection of their 
axes, so that the effective rolling radii 
of the balls with the engaging disks 
have a ratio of 3:1. As the result of 
the design operating efficiencies of 75 
to 90 per cent can be maintained. 


GLASS-FILLED 


Parts molded of glass-filled silicone 
compound 310 retain excellent elec- 
trical and physical properties at high 
temperatures, and will withstand con- 
tinuous exposure to 450 F, plus inter- 
mittent exposure to as high as 700 F. 

The compound produces parts 
which may be pulled hot, without 
cooling the mold. Afterbaking is un- 
necessary except where parts are to 
carry a load at high temperatures. 

Typical properties after molding 10 
min at 340 F include a tensile strength 
of 5000 to 7000 psi, a compressive 
strength of 10,000 to 12,000 psi, and 
an impact strength of 15 to 22 ft-lb 
per in. Flexural strength range from 
12,000 to 14,000 psi at room tempera- 
ture and 5000 psi at 392 F. 


Typical electrical properties after 


molding 10 min at 175 C and 4000 
psi, pulled hot, include: 
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SILICONE 





Coaxial input and output shafts ro- 
tate in the same direction, either 
clockwise or counter-clockwise. Speed 
is regulated by an indicating manual 
adjustment or by manual- or power- 
operated remote control devices. The 


9 available models have ratings from 
‘2 to 10 hp at an input of 1750 rpm 
The Cleveland Worm and Gear Co. 
a 


3249 East 80 St., Cleve 


nd 4, Ohio. 
rcle No. 1, t 


e 23 


Facil page 233 





COMPOUND FOR HIGH-TEMPERATURE PARTS 


Dielectric strength, volts per mil 
( short-time, samples % in. thick ) 
in air, at 23 C 100-200 
at 200 C 100-200 
Dielectric constant at 25 C 
dry, at 10? cycles 3.6 
at 106 cycles 3.5 


Dissipation factor 


dry, at 10° cycles 0.007 
at 10° cycles 0.004 
Surtace resistivity, ohms 
at 23 C 28 x 10124 
at 200 C 28 x 10124 
Arc resistance, sec 220 


Molding may be done with conven- 
tional equipment by either compres- 
sion or transfer techniques. Maximum 
physical strength is obtained with 
compression molding. Mold shrinkage 
ranges from 0 to 0.0035 per cent. 
Finished parts may be machined with 
high-speed tools. Applications include 


such Class H electrical insulating com- 
ponents as coil forms, slot stick 
wedges, terminal boards, connector 
plugs, switches and insulators. In 
these applications, electrical prop- 
erties, such as dielectric strength, 
dielectric constant, dissipation factor 
and surface resistivity, remain essen- 
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large urea housings...flawlessly made...delivered in ample quantities... 


WHY TOLEDO SCALE 
PICKED CHICAGO MOLDED 


these Wie the Mtbons— 


oe 
CHICAGO 
MOLDED 


PRODUCTS 
CORPORATION 


1024 North Kolmar Avenue 
Chicago 51, Illinois 


CUSTOM MOLDERS OF ALL 


Fits. 
Member, Committee on 


large Plastics Moldings, SPI 


DECEMBER 1954 


It took Chicago Molded Products Corporation, with its long expe- 
rience and giant presses, to solve the molding problems encountered 
in these big parts. Toledo Scale Company found we have a full 
understanding of the special techniques required to mold this urea 
plastic properly; plus the ability to design molds that work. To this 
was added a whole battery of presses big enough to handle these, 
and even larger jobs. The result — consistently perfect parts, de- 
livered in ample quantities to meet Toledo’s heavy schedules — a 
wholly successful molding job. 

The gleaming Plaskon urea material provided the unique com- 
bination of advantages found in the housing of the Guardian 70 
Duplex — Toledo Scale Company’s leading model for direct serv- 
ice use in food stores. Its brilliant white surfaces look sanitary and 
are sanitary; the good looks are permanent, since the color goes all 
the way through. Its light weight makes the scale easy to demon- 
strate, easy to sell. Plaskon’s combination of dimensional stability 
and inertness to foods and mineral oils, makes the Guardian 70 
Duplex housing as durable as it is good looking. 

If you would like to explore the possibilities of colorful thermo- 
setting urea — or any other molded plastic for your product, Chicago 
Molded engineers will welcome the opportunity to go over your 
needs with you in detail — without the slightest obligation on 
your part. They can serve you best if called in before your designs 
are final. 
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SWITCH TO 


ioe) fe) 


SWITCHES 





The standard 

line of TORQ 
stationary switches are furnished with 1 to 4 
multiple circuits, normally opened, closed or 
in combination. They assure positive operation 
of motors, limit and sequence controls, over- 
speed and underspeed detection, etc., and 
are available in quantities and ratings to 
specifications. - 


TORQ 


SYNCRO-SNAP 
% centrifugal 
switches feature absolutely uniform, non- 


fluttering, instant action. SYNCRO-SNAP is a 
positive, economical method of switching 


single phase starting windings, compressor 
unioaders, gasoline engine speed controls, or 
any mechanical or electrical device utilizing 
rotary motion. 






This custom- | fo >) 

designed TORQ * agar — 
unit is the first stationary switch to feature 
“SNAPSON” snap-on terminals for a special 
two circuit .catrol application. “SNAPSON” 
terminals greatly increase speed of assembly 
of appliances and motors, and completely 
eliminate expensive soldering operations. 


Act now for better product performance... 
greater economy. Write, phone or wire 
today . . . or send samples or prints for 
immediate quotation. 





ENGINEERED PRODUCTS, INC. 
BEDFORD, OHIO * PHONE BE 2-4100 
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tially unchanged at temperatures up 
to 200 C. Dow Corning Corp., 
Midland, Mich. 


rcle No. 2, Reader Inquiry Facility, page 


PERMANENT SPLIT- 
CAPACITOR MOTOR 


Featuring a power factor of 98 per 
cent and designed for use on air con- 
ditioners and similar applications, per- 
manent split-capacitor motor, Model 
6000, is available at prices comparable 
to those for good shaded-pole motors. 
Additional features are an efficiency 
of approximately 55 per cent, and 
high starting torque. Cool operation 
(20 C vs 65 C for conventional 
shaded-pole motor) makes _ possible 
use of long-life oiled bearings. Typical 
ratings of the 140 hp type: 1100 rpm, 
0.72 amp, and 69 watts. A 60-cycle 
115-volt supply is required. Char- 





acteristics of Model 6000 are said to 
make it completely silent when 
mounted in a window air conditioner. 
Howard Industries, Inc., 1760 State 
St., Racine, Wis. 

ircle No. 3, Reader !nquiry icility 


HIGH-SPEED RELAY 


Designated the Magseal, relay is 
formed by enclosing two magnetic 
cylinders in a sealed envelope and 
causing the magnetic cylinders to con- 
tact each other by bringing a magnetic 
field into close proximity, thus closing 
a preset gap between the cylinders. 
Features include high operating 
speeds and low capacitance. 
Standard relays have the magnetic 
contacting elements sealed in a glass 
envelope and are actuated by an elec- 
tromagnetic coil mounted about the 
element assembly. Noble metal con- 
tacting surfaces are welded onto the 
elements for low contact resistance 
and high resistance to corrosion. The 
sealed case can be filled with atmos- 
phere at pressure or with any number 





of inert or reducing gases, depending 
on application; coils can be supplied 
for constant-current or constant-volt- 
age applications. 

With a life of a billion cycles, 
switching rates up to 60 cps, the re- 
lay has average actuating speeds of 
1.0 to 2.0 millisec. Single and mul- 
tiple element units (up to 109 con- 
tacts) are available. Models having 
permanent magnets for actuation or 
biasing, or two coils for differential or 
pulse operation, are available. G. M. 
Giannini & Co., Inc., 254 W. Colo- 
rado Blvd., Pasadena, Calif. 


Circle No. 4, Reader Inquiry Facility, page 933 


HIGH-RESOLUTION 

VOLTAGE DIVIDER 

An electromechanical transducer for 
use in servo systems and analog com- 
puters, the Vernistat is essentially a 
combination of a potentiometer and 
autotransformer. The device consists 
of a tapped autotransformer which 


wnPuT OuTPUT 





provides the basic division of voltage 
into several discrete levels. These 
levels are subdivided by a continuous 
one-turn potentiometer, which is con- 
nected sequentially across sections of 
the autotransformer, so that the volt- 
age of the wiper is varied smoothly 
from one level to another throughout 
the entire range of voltage supplied 
by the autotransformer. 

The design provides a combination 
of low output impedance with the 
resolution 21 linearity ordinarily ass0- 
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mw Model B MOTOR 





























; for Household Fans and Similar 
: Operational Applications 

Newest addition to the famous 
. “Smooth Power’ line . . . rugged, quiet, 
of long-life motors specially designed for 
l- household fans and similar applica- 
- tions .. . and backed by over 25 years 
8 of GI leadership in subfractional motor 
. manufacturing. The model “B” is avail- 
Mi. able in four sizes: 1/40, 1/50, 1/70, 
o- and 1/110 H.P. Features include: 


shaded 4-pole, 4-coil design; self-lub- 
ricating, self-aligning bronze bearings; 
dynamically-balanced rotor; baked 
varnish-impregnated windings. For 
115 volts 60 cycle AC. Write today for 
complete dimensions, specifications 


ww 
ow 


for and quantity-price quotations. 

m- 

| ; Other Motors © Ventilating Fans @ Dictating Machines ¢ Room Circu- 
a l lators @ Recording Instruments @ Automatic Record 


sts smooth Powe 


Changers @ Centrifugal Pumps @ Remote Tuners @ Bath- 


ich for . — room Heaters @ Vending Machines @ Animated Signs 
Model C — 2-pole A.C. 
Induction Type 
Model O — 2-pole Capacitor 
Type (for 6, 12 or 24 volt) 
ge 
os Send for 
DUS Model D — 4-pole A.C. Smooth Power 
- big i, osha Induction Type ; 
of Full Line Catalog 
olt- 
hly 
out 
ied 


; THE GENERAL INDUSTRIES co. 


350- 
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FURNAS ELECTRIC 


Magnetic 
Starters 


Your 
most 
complete 
selection 
in the 
1-50 hp 
range 


NEW “IN-BETWEEN” SIZES 
SAVE ON COSTS AND 
UP TO 40% IN SPACE 


Why Pay for Starter Capacity You 


Never Use? Now you can select the 
exact starter size matched to any applica- 
tion in the 1-50 hp range from the nine 
Furnas Electric sizes. Many in-between 
sizes Can save you money and conserve 
space. Immediate delivery from stock. 


Same Service, Less Money—Here’s 
an example of how you can save: Suppose 
you want a starter for 10 hp service. It’s 
no longer necessary to select a size 2 rated 
25 hp. You save in cost and up to 40% in 
space by selecting a Furnas Electric type 
YE, the right starter gor the job. 


important Features—1. Dual voltage 
coils matched to your motor. 2. Four- 
speed thermal overload protection. 3. Easy 
installation and wiring in shallow case. 
4. Heavy contacts for long life. 


Complete Range of Other Products 
—Pressure switches for air and water ap- 
plications. Drum controllers for reversing, 
multi-speed and reversing multi-speed 
service. 


Write today for Bulletin No. 5402, giving 
the full story. Furnas Electric Company, 
1024 McKee Street, Batavia, Illinois. 


ciated only with high-impedance 
multi-turn potentiometers. Also, total 
electrical rotation is held to close tol- 
erances, eliminating the need for trim 
resistors. In many applications there 
is no need for impedance-matching 
amplifiers. 

Initial model has a linearity toler- 
ance of better than + 0.05 per cent 
and resolution better than 0.01 per 


cent at an output impedance of 130 
ohms maximum. Design permits an 
output current of 50 milliamp and 
operation over a frequency range from 
50 to 3000 cps. Vernistat Div., Perkin- 
Elmer Corp., Norwalk, Conn. 

> No. 5, Reader quiry F t 


MIDGET PRINTED-CIRCUIT 
CONNECTOR 

Weighing less than 0.8 gm and 0.03 
cu in. in volume, Model SM4F116 is 
a four-contact female connector that 
is designed for use with a %e-in. 
printed circuit, or Circon Model 
SM4M116 male connector. It can also 
be used in conventional applications. 
Connector mounts with a_ standard 
size No. 0 machine screw. 


Model SM4F116 permits side-by- 
side and end-to-end mounting, with a 
rated maximum load of | amp per 
contact. Channel design leaves ends 
open. This permits accommodation 
of straight edges of any size of printed 
circuit without special shapés or fab- 


rication. The connector will connect _ 
independently to both sides of a gj. 
cuit and is particularly suited fo 9 
transitor circuits. Circon Component | 
Co., 17544 Raymer St.. Northridge 
Calif. "7 
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METALLIZED CERAMICS 


As a result of a special metallizing 
process, a single metallic coating has 
been developed that can be applied 
to refractory ceramic bodies, either 
glazed or bisque, and to which both 
hard and soft solders may be applied 
to form vacuum-tight joints with 
metal parts or other non-metallic re. 


tractories. Process eliminates the need 
for intermediate plating treatments. 
Hard solders that melt in the range of 
1000 to 1600 F, and soft solders melt- 
ing at temperatures from 245 to 450 
F, may be applied directly to the 
metal coating. Applications include 
use of coil forms, electrical seals, ter- 
minals and other components. French- 
town Porcelain Co., 67 Muirhead 
Ave., Trenton, N. J. 

ircle No. 7, Reade 


TEFLON PRODUCTS 

Line of Teflon products includes % 
stand-off and feed-through insulators, 
7- and 9-pin miniature tube sockets, in | 
Teflon and Kel-F, and crystal sockets. 7 
Other Erie-Chemelec Teflon products 
consist of 15- and 18-pin connectors 
and five sizes of spaghetti in three 7 
colors. All possess the inherent prop- 
erties of Teflon. These include a J 
loss factor of less than 0.0005 and 7 
a dielectric constant of only 2.0 from — 
60 cycles to 30,000 me. Serviceable 7 
temperature range extends from —100 
to 500 F. Teflon is not susceptible to 
carbonization in case of arcing; also, 
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GERMANIUM DIODES 
JAN and RETMA types 
available in production 
quantities. — ew” D 


pot” series offers 


high temperature op- 
eration t0 100° 

Write for Bulletin 
D-1A 


oO , 
carne : 
de guie® 


Widest 
Range 
RUT 


TTS 
95 MA, 
y hal N .. 
rite for . : a 
: \“S- 8 {20 . ; » to ' 
( write for Bulletin 
sp-18 





EL SEGU 
NDO 
ow.) ; 
’ a 
NE ORe 
gon 8-6 
-6281 


Worlds Largest 
[La 
LSA ae 


CHICAGO 








SEED 


REPLACEMENT 
TRANSFORMERS 


Remember... 








are used for 
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Perhaps we shouldn’t even 
mention it . . . but some people 
forget that a transformer had 
to be used in original equip- 
ment before it became a re- 
placement unit. Many Stancor 
cataloged replacement trans- 
formers are being used in to- 
day’s new equipment... 
because they represent the 
most efficient and economical 
original equipment design. 
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STANCOR 


TRANSFORMERS 


No matter what kind of 
equipment you are de- 
signing . . . for economical 
production of samples, 
oes runs, etc. you are 
ikely to find the trans- 
formers you need in the 
New 1954Stancor Catalog. 


Write now for your free 
copy, or get it from your 
authorized Stancor dis- 
tributor. You'll find it a 
handy book to have 
around. 


CHICAGO STANDARD TRANSFORMER CORPORATION 


SZRA 


\ 


3570 ELSTON AVENUE 
CHICAGO 18, ILLINOIS 


EXPORT SALES: 
Roburn Agencies 

431 Greenwich Street 
New York 13, N. Y. 


\CAG 
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its electrical and physical properties 
cannot be affected by extreme hy. 
midities, corrosive atmospheres op 
fungus. Erie Resistor Corp., 13845 w. 
12th St., Erie, Pa. 
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INDICATING TEMPERATURE 
CONTROLLER 


Adjustable differential and an accy- 
racy within 1 per cent of full scale 
under most conditions are character. 
istics of a remote-indicating tempera- 
ture controller. Designed for tempera- 
ture control in ovens, packaging and 
other equipment, 540 con. 
troller has a temperature operating 
range of 100 to 700 F, with uniform 
sensitivity throughout the range. It 
may be flush- or surface-mounted. 
Features include an adjustable dif. 
ferential that can be varied between 
0.8 and 4 per cent of scale range, 
This feature permits adjustment of 
the operating bandwidth of the con- 
troller to obtain a lower equipment 
cycle rate, and thus longer equipment 


Series 





life. Design also features a DPDT 
power relay, rated for 15 amp, 115 
volts, integral with the case. One 
pole is used for external connections; 
the other pole may be used in hold- 
ing circuit. 

Series 540 operates on a_ liquid- 


| filled bulb and capillary system whose 


response to temperature change is 
transmitted to a bellows assembly and 
thence to the indicating pointer 
through mechanical linkage. 

The bellows assembly is self-com- 


| pensating for changes in ambient tem- 


perature from 50 to 150 F. The entire 
unit may be exposed to —65 F in- 
definitely without damage. Fenwal 
Inc., Mullin St., Ashland, Mass. 
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MAGNETIC TAPE 

Said to increase the recording time 
of any tape recorder by 50 per cent, 
“Scotch” brand “Extra-Play” No. 190 
makes possible an increase in record- 
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UNDERWRITERS’ FLEXIBLE 
CORDS and FIXTURE WIRE 
IT 
15 
ne 
ns; 
Id- 
‘id- Us e ad with As a mass producer of these popular cords and wires for electrical 
ose appliances and equipment of all types, General Cable is constantly 
is * finding new materials, adapting existing ones, helping to start new 
wnd con fi dence trends. Our recent developments will result in savings to you. 
8 a & 
as wi th malli ons General Cable’s line of Underwriters’ Flexible Cords and Fixture 
- . Wires is available with rubber or plastic insulations ... with 
™- of units ons neoprene coverings . . . with solid and stranded copper conductors. 
tire They are designed to resist heat and moisture. They are 
in- designed for maximum flexibility. Check General Cable for 600 V 
wal 75 and 1000 V fluorescent lighting slim line code approved fixture wire. 
You name it! We make it! So, don’t overlook the convenience and 
233, simplicity of buying all your wire and cable needs in one place! It pays! 
GENERAL CABLE CORPORATION 
time 420 Lexington Ave., N. Y. 17, N. Y. « Sales Offices: Atlanta + Boston + Buffalo + Chicago 
ent, Cincinnati + Cleveland + Dallas + Denver + Detroit + Erie (Pa.) » Greensboro (N. C.) + Houston 
Indianapolis * Kansas City » Los Angeles * Memphis « Milwaukee + Minneapolis - New York 
190 BARE, WEATHERPROOF, INSULATED WIRES Newark (N. J.) + Philadelphia + Pittsburgh - Portland (Ore.) » Richmond (Va.) « Rochester 
ord- and CABLES FOR EVERY ELECTRICAL PURPOSE (N.Y.) * Rome (N.Y.) + St. Louis » San Francisco + Seattle - Syracuse « Tulsa * Wash., D.C. 
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WHEN SENSITIVE RECORDING MECH- 
ANISMS OR CONTROL DEVICES MUST 
WITHSTAND SEVERE VIBRATION ... 
CALL PMI. 


Electro-mechanical devices made by PMI 
withstand severe shock, vibration and water 
test conditions of government specs. Mini- 
ature one circuit slip ring assemblies or 
giant 500 circuit installations, to exact 
requirements. 











PROJECT 12AC278 
80 ring S.R.A. for strain gauge. Made for 


Bell Aircraft for helicopter mast. Subject 
to vibration and whip at 300 RPM. Current, 
15 milliamps. No contact resistance or elec- 
trical noise detectable. 


P M INDUSTRIES. INC. 
272 FAIRFIELD AVENUE 
STAMFORD, CONNECTICUT 


ing and playback time without de. 
creasing the tape speed or employing 
a larger reel. 

Feature of the tape is a high-po. 
tency oxide coating only half as thick 
as standard coatings, but with equiy- 
alent magnetic properties. Coupled 
with the high-potency oxide js 
thinner backing of rough cellulose 
acetate approximately 30 per cent 
thinner than conventional acetate 
tape, but nearly 80 per cent as strong. 
As a result, half again as much of 
the tape can be wound on standard- 
size reels, allowing a 50 per cent 
increase in recording and_ playback 
time, either dual or single track, with 
no noticeable print-through effect. 

Also, in recording applications 
where long-play is not essential, the 
50 per cent extra footage will allow 
higher tape speeds to be used to 
obtain improved frequency response 
without undue sacrifice in recording 
time. 

No. 190 comes in standard %-in. 
widths on 5-, 7-, 10-%2- and 14-in, 
reels and tape lengths of 900, 1800, 
3600, and 7200 ft, respectively. Min- 
nesota Mining and Manufacturing 
Co., 900 Fauquier St., St. Paul 6, 
Minn. 
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MINIATURE PANEL METER 


Designed for one-hole mounting with- 
out conventional mounting — screws 
and related hardware, 1% in. sealed 
panel meter is designated Model 150, 
and has a neoprene O-ring panel 
gasket which provides a_ positive 
watertight juncture between the meter 
and associated equipment. Terminal 





studs are similarly sealed. A knurled 
locknut with slots for wrench-tighten- 
ing secures the instrument to the 
panel at the rear. Damage to the 
scale window will not destroy the 
watertight seal to the panel. 
Meeting MIL-M-3823 _ specifica- 
tions, meter contains high flux density 
alnico magnets and a _ miniaturi 
external D’Arsonval movement with 
external pivots. The external pivot 
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You can simplify purchasing . . . improve design .. . speed production 


vith IMproved C-D-f DILECTO taminates 


Only C-D-F, the Continental-Diamond Fibre Company, 
makes Dilecto laminated plastic, just as only Cadillac makes 
4 Cadillac. Dilecto is 50 different materials with more com- 
binations and variations in desired properties than we can 
tell you here. 

But Dilecto has three important qualities that you should 
think about if you buy, design, or machine laminated plastics. 


DILECTO HAS HIGH MECHANICAL STRENGTH 
Mechanical strength is frequently an important determining 
factor in the selection of an insulating material. Insulating 

arts used in large electrical power equipment are frequently 
bulky. The high mechanical strength of Dilecto helps reduce 
size-dimensions of insulating parts without danger of failure. 
Instruments, meters and small motors frequently require very 
small insulating parts which must withstand comparatively 
large mechanical stresses. Insulation for use in high frequen- 
cy circuits should have a minimum bulk factor for minimum 
dielectric losses. Dilecto fulfills these requirements with a 
combination of high mechanical strength and low loss factor, 
characteristic of the better C-D-F electrical grades. 

So C-D-F selects for your Dilecto insulation grade the 
correct, highest quality base material, paper, cotton, nylon, 
glass. These are used in combination with improved pene- 
trating resins: Improved Phenolic, New Melamine, New Sili- 
cone, New Teflon, all synthetic, well polymerized resins. 

Both the base and the resin are good insulators by them- 
selves. But C-D-F sells them to you in an improved, practical 
form .. . Dilecto. Uniform sheets, tight tubes, strong rods, 
close tolerance machined and formed specialties, high bond 
strength metal clads. 


Why does Dilecto combine so well mechanical strength 
with dielectric strength and dimensional stability? Because 
Dilecto is almost homogeneous, a true blend of resin and base. 


DILECTO IS ALMOST HOMOGENEOUS 
A poor laminate absorbs moisture at its edges, loses its 
insulating properties fast. Entrapped moisture and other 
volatiles within the cured structure causes inconsistent di- 
electric strength, with ultimate puncture and breakdown. 





- wih “ Fi etiam Secelilaaa™ FE TS cS: ssi 
Punch press and bench saw operators know how much time 


and material is saved when the laminated plastic is uniform 
and homogeneous in nature like Dilecto. 
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DILECTO IS IMPROVED 
Yes, C-D-F Dilecto is an improved laminated plastic, due to 
high standards and advances in resin and manufacturing 
techniques. It is watched by skilled workers in our modern 
plants, checked against rigid standards . . . C-D-F stand- 
ards .. . by our quality control people. It is easy to machine, 


and the C-D-F shops are doing a booming business in 
specialties. 


Table |—Typical Improved Phenolic Laminates 


Commercial Improved 
designation? Resin properties 


MEC-5 Phenolic Nylon Insulation §re- Filler 
fabric sistance; mois- 
ture resistance 
XXHV-25 Phenolic Paper High dielectric Resin and 
strength paral- manufac- 
lel to lamina- turing 
tions technique 
CRD Phenolic Cotton Better ma- Filler 
mat chining 
XXXP-26° Phenolic Paper Insulation re- Resin and 
sistance; mois- manufac- 
ture resistance turing 
technique 
Xylenol¢ Cotton Alkali resist- Resin 
fabric ance 
Modified Cotton Postforming Resin 
phenolic fabric 


@ All grades are Continental-Diamond Fibre Company. 

> Resins have improved penetrating properties and the manufacturing tech- 
niques use these properties to provide better impregnation of the filler. Since 
thorough impregnation eliminates entrapped moisture and air, greater mois- 
ture resistance and better dielectric properties are attained. Manufacturing 
techniques also provide suitable temperature control during the curing stage to 
assure uniform quality and optimum property values in the finished laminate. 

© Xylenol is essentially a dimethyl phenol. 





—from Electrical Manufacturing Article “Wider Design Opportunities with the 
NEW Phenolics”, Part I 
The next time you 
think of laminated 
plastics, the name 
to remember is 
C-D-F Dilecto. The 
improved, high 
Strength, uniform 
material that makes 
insulation buying 
and using more a 
science, less a puz- 
zle. New grades, 
new applications, 
new Savings are just 
part of the Dilecte 
success story. Look up the facts in Sweet’s Design File, or 
write for catalog. Send us your blueprint for quotation .. . tell 
us your design dream...C-D-F wants to work with you. 


9 Czien0l-D amend Pubre, 
CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 13, DELAWARE 
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design prevent pointer rocking and 
increases life of the bearing surfaces 
Housing is shock-resistant die cast 
aluminum with — corrosion-resistant 
black anodized finish. Standard in- 
struments are made with zero-left 
scales, but zero-center and zero-right 
ew edvy- uty models are also available, in white 
or black and with various markings 
a . ° e e Electronic Sales Div., DeJur-Amseo 
Machine Tool Limit Switch Corp., 45-01 Northern Blvd., Long 
Island City 1, N. Y. 
No. 11, Re nquir page 233, 


®@ Trigger Fast Action 










HEAVY-DUTY RIGHT-ANGLE 
DRIVE 


Heavy-duty 2%2-hp right-angle bevel. 
gear unit, added to ANGlears line, js 
available in either 2-way (Model R. 
340) or 3-way (Model  R-350) 
transmission styles. Containing Cop. 
iflex bevel gear teeth, units have a 
1:1, with a rated speed of 1200 rpm, 
Maximum static torque capacity js 
2500 in.-lb. Overall dimensions are 


@ High Contact Pressure 
@ Versatile In Application 
@ Strongly Constructed 

@ Long Lived 





12 x 11-% x 4 in., including the ]-n, 
diam shafts. Flanged end-mounting 
and three-bolt side-mounting allow 
the units to be installed in practically 
any position. Applications include 
metal-working, wood-working, pack 
aging, heat-treating, and other equip- 





ment. Airborne Accessories Corp., 
Model L-100S 1414 Chestnut Ave., Hillside, N. J. 
e No. 12, Reader ry Facility, page 233. 
Acro, a leading manufacturer of precision snap action switches, 
has now added the sturdy Model L-100S for the machine tool HIGH-TEMPERATURE 
industry. Without the use of overtravel, this rugged design has SELENIUM RECTIFIER 
repeatedly withstood 25,000,000 actuations. For installation ease, ; 
terminals and the switch mechanism are in separate compartments. Intended for opera a ome 
The heavy cast case is gasketed for oil and moisture resistance. tures substantially above the limits 


Available with a wide variety of actuators. Easy to service. 
Electrical rating 25 Amps, 125 Volts AC-DC. Favorably priced. 
Write for bulletin. 


ACRO SWITCH 
DIVISION 






MANUFACTUR 





COLUMBUS 16, OHIO 
Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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_onress Au Ors 


Sole 
producers 
of world-famous 


Nichrome 


Here is the original miracle upon 
which all wireless telephony is founded... 
Lee de Forest’s Audion tube. 


Today of course it has been improved a 
thousand-fold...in sensitivity, in power, in range 
But this one still stands as the granddaddy 
ey ama atseamec tte 


And what has this to do with Driver-Harris? 
Simply this: 


The improvements on the Audion have come about 
through the combined efforts of thousands of .devoted 
physicists, metallurgists, and engineers, 
whose increasing skills have in turn been made 
possible by the production of ever more effective radio 
alloys. Since the very beginnings of radio, 
the Driver-Harris metallurgists have led the way in 
developing these special-purpose alloys conforming to 
rigid specifications, upon which the performance 
of electron tubes so largely depends. 


With the result that today Driver-Harris sells 
annually more tons of radio alloys to the makers of 
electron tubes than does any other supplier. 


Driver-Harris makes alloys for every electronic 
tube requirement: for grids, plates, side rods, glass 
seals, cathode sleeves and tabs, socket prongs, 
mica straps. We offer over 80 electrical heat- and 
corrosion-resistant alloys for various electrical 
and electronic applications. 

If the alloy you need hasn’t already been 
developed, send us your specifications. Our engineers 
with 48 years of experience are at your service. 


The Audion electron tube, invented 
by Lee de Forest in 1906 


SOME PROMINENT DRIVER-HARRIS RADIO ALLOYS: Nichrome* ¢ Gridnic* ¢ Nickel “A”, “D”, “E”, “Z”, 


330, 4 599 « TI 


© 142A ° 146 Alloy *T, M. Reg. U. S. Pat. Off 


river-Harris Company HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


MAKERS OF THE MOST COMPLETE ‘INE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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On November Ist 


our printer will deliver 
to us a new and larger 
edition of a cataloguing 
of our complete line of 


P&S Turnlok’and Polarized 


plugs and receptacles. 


Would you like to 
receive a copy? 


(no charge, of course.) 





The form below is for your convenience 


PASS & SEYMOUR, INC. - 


Yes 


SYRACUSE 9, N. Y. 


Please send your new catalog of P&S Turnlok and Polarized 
plugs ond receptacles (no charge, of course). 


Please Print 
Nbc cndatiemteanion 
I ha tne 


a Sah cg scence becerenege 


PASS & SEYMOUR, INC. - 


OFFICES: 71 Murray St., New York 7, N. Y. 


SYRACUSE 9, N. Y. 


1229 W. Washington Blvd., Chicago 7, Ill. 


of conventional rectifiers, new ty 
of selenium rectifier will operate in 
ambient temperatures up to 100 C 
(212 F) without derating. With , 
moderate amount of derating, the 
rectifier will operate in temperatures 
up to 150 C (302 F). The rectifie; 
is available in all standard cell sizes 
and circuit arrangements. Fansteg| 
Metallurgical Corp., North Chicago 
ill. 


No. 13, Re 


IRRADIATED 
POLYETHYLENE 


Retention of excellent dielectric and 
other properties of polyethylene at 
high temperatures (up to 350 F) is 
made possible by means of nuclear 
radiation. Coming into commercial 
production is Agilene-HT, polyethy. 
lene whose molecular structure, as 
well as such properties as heat te. 
sistance and tensile strength, have 
been altered by being subjected to 
a bombardment of nuclear particles 
of high energy. 

In addition to overcoming poly. 
ethylene’s low resistance to higher 
temperatures, the irradiated plastics 
material is said to possess substan- 
tially improved mechanical properties, 
including tensile strength and elonga- 
tion, which are retained at elevated 
temperatures. Other features include 
a marked increase in solvent resist- 
ance, and other improved character 
istics, including the elimination of 
stress cracking in certain environ- 
ments. These advantages are said to 
be obtained without the loss of the 
inherent properties of polyethylene, 
including toughness, flexibility, im- 
pact resistance, and inertness to most 
chemicals. American Agile Corp, 
5461 Dunham Rd., Maple Heights, 
Ohio. 

rcle No. 14, Reader juiry Facility, page 233 


WOVEN GLASS TAPES 


More even distribution 


of — glass 


over the tape area is a feature of 
all-purpose woven-glass tapes, desig- 
nated the Hesgon series. Applications 
wrappings for 
coils and 


field coils, 
coils in 


include 


armature stator 
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To function effectively, a spring pin must drive easily into 
holes drilled to normal production tolerances, compressing 
as driven. To drive easily, hold firmly and fit flush, the pin 
—every pin—must meet the strict requirements of specifica- 
tions such as those prepared by the SAE and the Military 
Services. 










CIOL TO 


Since failure of a pin can be as costly as a failure of any 
other precision part, it is important to check the pins you 
buy for uniformity... uniformity of diameter and length, 


shear strength, hardness, insertion and removal forces, and 
recovery of diameter. 


a dowel @ set screw 
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a hinge pin 


is aS important 
in the pin as in 
the gear 


Rollpin has been tested many times—by ::any 


manufacturers — with a consistently high per- 
formance record. It has been widely recognized 
as the “quality” fastener of its type. In this case, 
quality can be—and should be — measured. We 
strongly urge that you test for quality when buy- 


ing spring pins. 






ELASTIC STOP NUT CORPORATION 
OF AMERICA 


Dept. R28-1222, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


[] Rollpin samples 
C) Rollpin bulletin 


[] Here is a drawing of our product. 
What self-locking fastener would 


| 

| 

eN ' 
Please send the following free fastening information: 
| 

7 you suggest? 

| 

| 





Se 
Firm_ 

| 

Street__ eis 

| City_ = Zone State. 
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Possessing the inherent characteris. 


tics of glass, the tapes have high 

POWER SUPPLIES tensile strength, good heat conduc. 

tivity, low moisture absorption and 

high resistance to most acids and 
alkalis. 

Tapes are available in all standard 
widths from % to 1-% in., and jn 
thickness from 0.004 to 0.015 in, 
They are woven in both medium 
and close weave constructions. Medi- 
um weave is known as Hesgon-A; 
the close weave, as Hesgon-B. The 
series includes all presently used 
electrical tape thicknesses and widths 
in one line. Hess, Goldsmith & Co,, 
Inc., 1400 Broadway, New York 18, 
N. Y. 
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MODEL 


MR1040-30 





10 to 40 VOLTS 
@ 30 AMPS. (CONT.) 


| REGULATION: + 1% (a) From 10 to 40 VV. 
_ D.C. (b) From 100 to 130 V. A:C. {c) From 
' 3 to 30 Amps. D.C. 
RIPPLE: 1% rms — 
MOUNTING: Cabinet (or 19” rack panel) 
.C. INPUT: 100-130 V., 1 Phase, 60 Cycles 






| FLUID POWER CYLINDERS 


Conforming to JIC standards, 750 
| Series cylinders are designed for up 
|to 250 psi air service and up to 750 
|psi in hydraulic applications. Cor- 
| rosion-resistant throughout, cylinder 










Price: $792 w/o cabinet, 
$827 w/cabinet “4 


5 


E . ce , sori us on +e ie. : aise 
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Write for Bulletin MA 154 .. . also write (on company 
letterhead) for free subscription to technical 
periodical PERKIN POWER SUPPLY BULLETIN. 


Mama eee Ue 


345 KANSAS ST. EL SEGUNDO, CALIF. * ORegon 8-7215 











|features a new cushion design, a 
| cold-drawn brass cylinder tube, self- 
| adjusting rod packing and _ inter- 
changeable heads and mountings. 
‘Cylinders are available as standard 
in a wide variety of mountings styles, 
| including a universal mounting that 
| prevents misalignment. All mounting 


DOBAR* in 15 combinations 
of acetate and electrical papers 


Dobar excels for slot cell insula- 
tion of F.H.P. or integral H.P. 
motors . . . phase and layer insula- 
tion . . . wherever high dielectric 
properties are indicated. Reduces 
space requirements. Less moisture 
absorption. 


- 
It’s possible that none of our 15 © | a | 
Dobar combinations will solve 
your insulating problems. But we Se 
can custom-make one that will. 


*Dobar is Dobeckmun’s trade name for cellu- 
lose acetate laminated to one side (or both 
sides) of electrical papers. 
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Berkeley 10, California * Bennington & Wells River, Vermont es 
Subsidiary: The Floyd A. Holes Co., Bedford & Madison, Ohio : 
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UR BUSINESS 
TO MAKE STAMPINGS 
LIKE THESE 


FOR YOUR BUSINESS 


...MEETS YOUR NEEDS FOR LARGE 
AND MEDIUM SIZED SEAMLESS 
STAMPINGS £603 COMPLETE FINISH- 
ING AND ASSEMBLY FACILITIES 


@ If you use seamless drawn stampings—whether it’s for ammunition 
boxes or washing machines—G. P.& F. can fill your requirements, 
economically. What's more, G. P. & F. meets the most rigid delivery 
schedules with parts that pass strictest quality tests ! 


G. P.& F. specializes in large and medium sized seamless drawn 
stampings. And we have complete facilities for finishing and assembling 
... galvanizing, spray finishing, vitreous enam- 
eling, welding. Over 74 years’ experience... 
1000 skilled people...293 deep draw and 
stamping presses...97 welding machines. 
And a complete tool and die department. 
What’s more, we can package your products 
and ship directly to your customers. 


So, if you need deep drawn or stamped 
metal parts for your products, call on G. P. & F. 
We'll give you complete information, and help 
solve your production problems. 


Write today for copy of booklet—''Science and 
Skill in Sheet Metals."’ It illustrates many jobs 
produced for Geuder, Paeschke & Frey customers 
...Qgives complete data on our facilities. 


CONTRACT DIVISION 


1525 W. St. Paul Avenue, Milwaukee 1, Wisconsin 
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PAESCHKE & FREY CO. 












® styles are available with 1 in, gj, 
cushions at both ends. 
Additional features include ayt. 


matic compensation for wear on oq 

h ALi packing and design features com. 

Parts by t e MI NS a pactness while providing large capag. 

ity. Bore sizes are 1-%, 2, 2-% ang 

3 in. Hanna Engineering Works, 1765 
Elston Ave., Chicago 22, Ill. 
cle No. 16, Reader Inquiry icility, p 


SUBMINIATURE 
ENCAPSULATED RESISTOR 
With a ¥%-in. diam and a %e-in. length, 
subminiature, encapsulated _ resistor. 
Type 1273, can be supplied in valyes 
up to 400,000 ohms. Power rating js 
0.1 watt. Mounting is by radial leads, 
Made in accordance with MIL-R-934 


\\ 


specifications, resistor meets all humid- 
ity requirements and can be used 
from —55 to 125 C. Available in 
accuracies to + 0.05 per cent, it can 
be supplied with any type of resistance 
wire, depending upon the temperature 
coefficient required. The Daven Co., 
191 Central Ave., Newark 4, N. J. 
No. 17, R« t e 233 


DIRECT-DEFLECTION 
INDICATING CONTROLLERS 
Designed for direct-reading tempera- 


ture control, Model 292 is an off-on 


to Y our Specifications type controller in which both the 

temperature measuring system and 
the control chassis are of plug-in de- 
sign. Accessible at the front are the 





Resistance-wire hooks, rods, bushings, lampsocket buttons, ferruics, 
switch bases, insulating beads—all types of small LAVOLAIN 
porcelain parts are produced in volume to close tolerances on auto- 
matic machinery to reduce your costs and help maintain your pro- 
duction schedules. LAVOLAIN, highly resistant to thermal shock, is 
used in many types of heating devices. It has high dielectric and 
mechanical strength and does not absorb moisture. 


Name your problem. We'll be 
glad to work with your engineers, 
Samples sent on request. 


PORCELAIN COMPANY 


41 Muirhead Avenue «+ Trenton 9, N. J. 
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V- Belts 
have this 


BIG 
advantage! 


REMEMBER how the 
invention of the radio 
amplifier opened the 
way for the ultimate 
perfection of the much 
older mechanical phono- 
graph? In much the same way, the inven- 
tion of the Gilmer ‘“Timing’’® Belt has con- 
tributed to the present perfection of its 
older teammate, the Gilmer V-Belt 


During the past decade, while develop- 
ing and improving the first successful 
molded-tooth belt, Gilmer engineers ex- 
plored and tested countless combinations 
of new design ideas, synthetic rubber 
formulations, textile fabrics and cord com- 
positions .. . uncovered much that was 
applicable to V-Belts as well as to ‘‘Tim- 
ing” Belts! 

Many of these tougher, better-gripping, 
cooler-running rubber compounds, longer- 
wearing cover fabrics and stronger cords of 
man-made continuous filaments have been 
incorporated into Gilmer V-Belts. But, 
since these improvements did not occur all 
at one time, we have never gone so far as 
to announce a “new line” of Gilmer V- 
Belts. However, you can be sure that the eres 
Gilmer V-Belts you buy today, from your ite 
NYB&P-Gilmer Distributor, embody the Let your nearby NYB&P Distributor fill all 
most advanced materials and proved de- your V-Belt needs! If he is not listed in your 
signs to provide maximum performance local classified directory, write for his name 
and service life. to address below. 


V-BELTS and “TIMING”® BELT DRIVES 


NYB&P INDUSTRIAL RUBBER GOODS 









America’s Oldest Manufacturer of Industrial Rubber Products 


~ 
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Shipped 
completely 
assembled 


Fabricated 
All-Steel 

Less Weight 
No Breakage 


Motor Bases for the new NEMA 
re-rated MOTOFS—Improved, simplified design 


Overly-Hautz can furnish, from 


stock, completely adjustable 
motor bases of sturdy two-piece 
construction with cadmium 


plated adjusting screw. 


Tested and approved — Imme- 


diate delivery: Sizes 182, 184, 
213 and 215. 
We will continue to stock all the 


standard sizes of NEMA bases — 
203 to 505 inclusive. 


Over 100,000 Overly-Hautz ad- 
justable motor bases now in use. 


balancing adjustment for tuning the 
alignment index and indicating 
pointer to exact coincidence, as well 
as the adjustment of anticipatory 
action cycle time (on Model 299C)y 
and the control setting. 

A direct-deflection resistance gal- 
vanometer movement provides accu- 
rate measuring and _ control action, 
For accuracy, use is made of an alnico 
V magnet, polished jewels and hard. 
ened, and_precision-ground _ pivots, 
The control system has an accuracy 
range of 1 per cent throughout the 
entire scale. 

Variations in cold junction tem. 
peratures and internal resistance are 
automatically compensated for in all 
ranges. Temperatures are read op 
an open 5-in. scale. A mirror band 
on this scale prevents parallax jn 
reading. 

Either a thermocouple or resistance 
bulb may be used as the sensing 
element. Thermocouple Break Pro- 
tection, that shuts off the fuel supply 
in case of thermocouple or lead wire 
failure, can be supplied as an extra 
feature. Model 292 has two position 
SPDT switch action. Contact ratings 
for non-inductive loads: 10 amp, 115 
volts: 5 am, 230 volts. Overall dimen- 
sions: 75% in. wide x 72 in. deepx 
8% in. high. Wheelco Instruments 
Div., Barber-Colman Co., Rockford, 
Il. 
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SMALL DIE-CAST COUNTERS 


Designed to register revolutions, 
strokes or reciprocal actuation, series 
of small die cast counters, the Micro 
Meter, are available in a ratchet model 
style, with either internal or external 
stops, as well as rotary ratchet, direct- 
drive, and revolution counters. All are 


available in 3-, 4-, and 5-figure capac- 
ity, with either base-flange, or 
window-flange for panel-mounting. 
Two directions of rotation are pro- 
vided, top-going or top-coming; the 
drive may be on the right or left side 
of the counter. Speed range is from 
500 to 1000 counts per min. For 
maximum visibility figures are et 
graved in white against a black back- 
ground, '% in. high. 

The case is die cast, contoured to 
the wheel shape, with a high polish 


ELECTRICAL MANUFACTURING 





pac- 
or 
ting. 
pro- 

. the 
side 
trom 
For 

. en 


back- 


ed to 
olish 


RING 


Now Double Pole Double Throw 
with Increased Ratings 


ACTUAL 
SIZE 


TYPE KH-6D 


ELECTRICAL SPECIFICATIONS 


GONTAGTS: Double pole double throw rated at 
0.5 amperes at 26.5 volts DC or 115 volts AC 
resistive 

COIL: Sensifivity——nominal 1.0 watts, maximum 


0.3 watts 
Resistance—upmo 1500 ohms standard 


TEMPERATURE: Minus 60° G,to plus 125° C 
VIBRATION: 10 G up to 500 cycles 


SHOCK: 100 G plus (operating) 


_ SPEED OF OPERATION: 2 milliseconds at 
nominal voltage direct from battery supply 
and 1 millisecond with series resistance 


: ALTITUDE: 350 volts rms at 80,000 feet 


TERMINAL TYPES: Printed circuit, solder terminals 


: N. O. contact to case 0.6 mmf. 


{) ALLIED CO 


ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 1,0. 


Weighs 0.33 oz.—lHigs 
low capacity for RF 

switching. Applicdiaa 
to printed circullgy } 
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are engineered to excel! 





CYCLE MASTER TIME SWITCH 


“THE UNIT THAT NEVER FORGETS” 


Here is a low-cost quality Time Switch that gives more 
ON and OFF operations per cycle! SPST or SPDT 
models are available with 24 hour cycle, 12 hour cycle, 
1 hour cycle with ON or OFF intervals of as little as 15 


that is rustproof and tarnish-proof 
Suitable for light production equip. 
ment, they can also be used in offige 
equipment, sorting machines, vending 
machines, and_ similar equipment 
Approximate dimensions are % in 
wide by ™46 in. high; flange js 1% 
in. long, and shaft extension is % jp 
Weight, about 2 0z. Durant Many. 
facturing Co., 1925 North Buffum St. 
Milwaukee 1, Wis. 


No. 19, Re 


JIC ENCLOSED WIRING 
TROUGH 

Oil-, and water-tight troughs 
for electrical wiring conform to JK 
specifications. Standard sizes include 
a 2%-in.-sq model available in lengths 
of 12, 18, 24 and 36 in., made of 16 
gage steel; also included is a 4-in.-sq 
type in 18-, 30-, 48- and 72-in. lengths 


dust- 


minutes, 7/2 minutes, or 37!4% seconds respectively. All 
models will handle up to 48 ON and OFF operations 
during cycle. Available in 10 or 20 amp. models with 
4 to 8 terminal panel, with or without Sunday-and- 
Holiday cutout. 





MAR SERIES INTERVAL TIMERS 


This neat, compact, surface mounted unit measures 65%” 
x 3%” x 3%”. Has an open or exposed type dial on 
which settings from a few seconds to maximum cycling 
time may be made. Exposed terminal block for connect- 
ing either 110 or 220 volt A. C. only. The MAR Series 
has a 10 amp. capacity and is available with delayed 
action, instant recycling if current is interrupted or 
hold position until current is restored. 7 





made of 14 gage steel. The cover, 
equipped with a neoprene sponge 
gasket, is fastened to the trough by 
external hinges and clamps; there are 
no conduit knockouts or holes. Seams 
are all gas-welded. The trough is 
mounted or supported by external 
mounting feet. Hoffman Engineering 
Corp., Anoka, Minn. 

No. 20, Re nquir 





MARA SERIES 


The MARA Series Timers can be supplied to op- 
erate in cycles from 10 seconds to 108 hours. In 
effect it is two interconnected adjustable Timers 
which permit varying not only the ON and OFF 
periods but also the length of the complete cycle. 
If either the open or closed circuit requires a short 
interval, one of the timers is provided with a very 
short time cycle for precise accuracy. Drawn steel 
case is 8” x 5” x 414”, has a lockable metal hasp 
and glass windows thru which dials are visible. 





CARTRIDGE-TY PE 
SELENIUM RECTIFIERS 
Cartridge-type selenium _ rectifiers, 
Type U45HP and Type US50HPF, are 
designed for use as high voltage 
power supplies in instruments requit- 
ing high voltage and low current. 
Type U45HP, a half-wave unit, is 2 
in. long, with a %4-in. OD. Supplied 


MANUAL RESET TIMER qe SEQUENCE TIMER see 
MMR AND MR SERIES 


A neat, compact low-cost 
unit for the accurate timin 
of a single operation, suc 
as baking, defrosting, heat 
treating, etc. or for signal- 
ing purposes. Models are 
available in cycles from 60 
seconds to 96 hours, with 
or without buzzer and bulls 
eye that visually and audi- 
bly signal end of cycle. 








For accurately timing one to fifteen circuits or 
operations in any cycle up to 96 hours. Engi- 
neered to meet specific requirements. 





WRITE TODAY to our Engineering Department for 
information or quotations on your specialized needs. 






utomatic Eleclti¢. mr. co. 


60 STATE STREET - MANKATO, MINN. 
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NEW...HIGH-TORQUE 


STATIONARY-FIELD ELECTRIC 
CLUTCHES FROM WARNER 



































NEW 


companion line to broaden applica- 
tions for Warner Electric Clutches. 
Simplified design. 































de N EW —- tougher friction surfaces keep 
. clutch operating longer, without serv- 
sq ice or adjustment. i - Ha 
ths, NEW _ i = ne eel >_>. 
design flexibility—may become part ™ nl 
of existing machine drive. Easily 
adapted for use with standard power 
transmission equipment. Magnets 
available for both inside and outside 
mounting. Faster and easier to in- 
stall. 
NEW 
rotor between armature and magnet 
may be replaced to extend service 
life. 
NEW 
foolproof design—armature cannot 
om wear into coil section. 
onge 
h by 
Pp are 
eams 
his Offers simplest, fastest form of 
-Tna 
a “touchbutton” control! 
If you are contemplating design changes to make your 
machines more saleable and reduce costs, here’s a new and 
simple method of controlling high-torque rotary drives 
automatically or by pushbutton. The new Warner ‘‘SF”’ take-up is automatic. Torque build-up is precisely controlled 
fers. (stationary-field) Electric Clutches offer instantaneous elec- by a rheostat in the power unit. Ideal for accurate indexing, 
F, are tro-magnetic engagement and release of torque loads up to inching and jogging, rapid cycling, synchronized starting 
altage 700 ft. Ibs. (max. static torque rating). They are easy to and stopping, and numerous other jobs requiring split- 
equil install and control by means of conventional light-duty second response. Complex mechanical linkages are elimi- 
a switches, relays, electric eyes, and other automatic controls. nated. Add outstanding new sales features to your machines 
spied Positive, no-slip drive is through armature and rotor. Wear this easy, low-cost way. Send coupon below forcomplete facts. 








Lhe : | Warner Electric Brake & Clutch Co. 
Beat competition with | Dept. EM, Beloit, Wisconsin 


O Please send free catalog describing Stationory-Field Electric Clutches. 


| 

! 

& L ECT Q i C Sg a A KE © oe oe Warner Representative call. | 
AND CLUTCHES | 
! 

! 


CI aici iti ata tae 





s 
| 
| 
| 
WARNER ELECTRIC BRAKE & CLUTCH CO., BELOIT, WISCONSIN I cans n’iabesam eciaameseeetniias a tN a aes J 
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FROM SEALS 


TO FILTERS 


BY FELTERS 


DOES THE JOB RIGHT 


Compressible for a tight fit, Felters Felt is an ideal 
sealing material. Or, when used as a filtering 
medium, Felters Felt provides a closely woven 
fibrous structure that gives high filtering efficiency. 


You may need a hard felt to resist abrasion, or a 

soft felt to protect a gleaming surface. A call to Felters 
will give you information about the type and grade 

of felt best suited to your specific job. 

Get in touch with us today. 

THE FELTERS CO., 205 South St., Boston 11, Mass. 


FELTERS FELT 


FELTERS S.A.E. FELTS 

F-5, F-6 and F-7 
are recommended for applica- 
tions like dust shields, wipers, 
grease retaining washers, wicks 
and other uses where a high 
degree of resiliency is required. 
These are 3 of many grades of 
Felters Felt produced for specific 
applications. 


... by the roll... by the yard 


a, ... Or cut exactly as you want it. 





with pigtail leads, it will deliver 15 
ma max at 900 volts d-c. 

Type USOHPF is also a half-waye 
unit. Supplied with pigtails and fer. 
rule terminals, it delivers 1.5 ma max 
at 1000 volts d-c. Its dimensions are 
1% in. in length, with a “in, Op, 
International Rectifier Corp., 152] E. 
Grand Ave., El Segundo, Calif. 
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FILM-TYPE HEATING 
ELEMENT FOR 500 F 


Nonplastic, film-type heating element 
has operational temperatures to 500 F, 
in watt densities up to 40 watts psi, 
Due to its inorganic structure, the 


element is completely stable and is 
unaffected by hydro-carbons, most 
acids, and weather. In addition it 
has excellent abrasion- and corrosion- 
resistance. ThermoLab Corp., 11430 
Hart St., North Hollywood, Calif. 

ircle No. 22, Reader juiry Facility, page 233 


PILLOW BLOCK BEARINGS 

Greater oil retention capacity in a 
standard line of pillow block and 
flange bearings, the Permawick, is 
achieved by incorporating an oil- 
metering principle that extends lubri- 
cation life considerably over wool- 
felt-packed bearings. Oil is metered 
through the sintered bronze bearing 


to the shaft only as needed. Incor- 
porated is a newly developed wicking 
material that holds nine times its 
weight in oil. 

Design of the pillow block con- 
sists of a precision-cast ball carrying 
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IN A 
WIDE RANGE 
OF SIZES AND 
RESISTANCE 
VALUES 


in \:E 
aE 
TYPE 


Characteristics 
G, F, and V 


aa ues 
Mae 
add: 


Characteristics 
G, F, and V 


WUE S 
aE 
nda: 


Sam Cl ints 
Characteristic G 


Lear VS 
aT. 
TYPE 


Characteristics 
Rae y 


Over-all 
length | Diameter 
1-3/4” 
+" 
1-1/2” 
2 


Over-all 

length Diameter 
11-7/16” 1-5/16” 
9-5/8” ; 1-5/16" 
7-7/16" 1-5/16” 
5-1/8” ;  1-1/16” 
4-7/16" | 
2-15/16" 

2-3/8” 


Over-all 
length 
2-1/2” 
3-1/4” 
4-3/4” 
6” 


Length of 
Core** 


*Watts free air MIL Characteristic “F” or “ 
{Watts free air MIL Characteristic “G” 
+tWatts free air MIL Characteristic “V” 
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RESISTORS have BALANCED 
THERMAL EXPANSION! 


High-quality resistors 


for your tough jobs! 


When you want a resistor that will stand 
up under high temperatures, specify 
Ohmite Brown Devils. They have been 
carefully designed to provide “balanced 
thermal expansion.” All parts—core, 
resistance wire, vitreous enamel coating, 
and terminal band—have a thermal 
expansion that has been carefully matched. 
As a consequence, “ Brown Devil” resist- 
ors expand and contract as a unit. This 
eliminates cracking of the enamel, keeps 
terminals firmly anchored, and prevents 
the entrance of moisture. 

For many years, these superior Ohmite 
resistors have proved their reliability 
under the toughest service. Specify them 
on your next job. 


over 100,000,000 so»! 


CKehcwith OM IAITE ... 2m 


OHMITE MANUFACTURING COMPANY, 3613 Howard Street, Skokie, Illinois (Suburb of Chicago) 


























the bronze bushing, oil reservoir and 
oil cup; a snap-lock top pre-punched 
with holes at 90 deg, to permit mount- 
ing in any position; and a base that 
can be bolted or welded in position. 
Pillow blocks are available in both 
light- and medium-duty models with 
bores of 4%, 5%, 34, eo, 1, 146 and 1% 
in. Flange bearings are available in 
the same sizes up to and including 
l-in. bores. Applications include fan 
and blower assemblies, appliances, 
light machinery, and similar equip- 
ment. Congress Drives Div., Tann 
Corp., 3750 E. Outer Dr., Detroit 34, 
Mich. 
) 
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INSTRUMENTS FOR 
ENVIRONMENTAL 
TEST CABINETS 


Line of control instruments for use 
with environmental test cabinets can 
be used to initiate and maintain an 
entire program of varying climatic 
conditions within the test cabinet, 
and to simulate any desired tempera- 
ture, humidity, or altitude conditions. 

The program controllers, available 
in one or two case models depending 
on application, will carry through the 





program repeatedly and reproduce- 
ably. They can also be used to bring 
temperature, pressure, or vacuum up 
to any desired value’ and maintain it 
there for a predetermined length of 
time. Accuracy of control is % per 
cent of full scale value. 

Types are available with electric 
on-off or proportional-input control; 
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MODERN 
MATERIALS 
BULLETIN: 


DUREZ PHENOLICS COULD 


BLOW PROFITS 
YOUR WAY 


In every field of industry, imaginative 
application of phenolic plastics creates 
new profit opportunities. Most versa- 
tile of all plastics materials, they are 
adapted to a tremendous range of en- 
gineering requirements. 

In both of these air movers, for ex- 
ample, static and dynamic balance of a 
high degree are obtained with one- 
piece moldings. Dimensional stability 
and surface smoothness of the Durez 
phenolic assures quiet operation of fan 
propeller—and sizes run up to 35” in 
diameter. Besides true balance, the 
clothes dryer blower wheel meets un- 





usual requirements of corrosion and 
moisture resistance — molded-in con- 
tours remain smooth through years of 
home laundry service. 

Whether or not you have used phe- 
nolics before, an inquiry into Durez 
developments could reveal a new way 
to add product appeal, or to make a 
process more efficient. A call to Durez 
brings 33 years of specialized phenol- 
ics’ experience to your problem. Write 
for our monthly assembly of new ideas, 
“Plastics News’. . . Durez Plastics & 


Chemicals, Inc., 1312 Walck Road, 
North Tonawanda, N. Y. 






MOLDING COMPOUNDS. Structur- 


al, electrical, and chemical prop- 
erties in many combinations. 


PHENOLIC 
PLASTICS 


for the new 


Competitive Era 


RESINS FORINDUSTRY. Bonding, 
casting, coating, laminating, im- 
pregnating, and shell molding. 
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announcing ...anew source for 


Permalloy 


POWDER 
~CORES 


MAGNETICS inc. 
age 


Chie ee 


Yuauntel 


READILY AVAILABLE 


Write on company lietterhead 
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Here’s something to ring bells about, for Magnetics, 

Inc., the nation’s largest manufacturer of tape wound 
cores, is now licensed by the Western Electric Company to manu- 
facture molybdenum permalloy Powder Cores. 

So now Magnetics, Inc. brings to powder core users the same 
“Performance-Guarantee” which has already provided a major free 
bonus to users of our tape wound cores, bobbin cores, magnetic 
shields and magnetic laminations. This is a guarantee of perform- 
ance to your specifications. 

“Performance-Guarantee” is your assurance of savings in pro- 
duction and assembly. It costs you no more . . . our prices are 
standard in the industry . . . so make sure your next permalloy pow- 
der core order reads, “Magnetics, Inc. Performance-Guaranteed.” 


Why wait to have your Performance-Guaranteed Powder Core 
orders filled? Our expanded production facilities can have your 
order on its way almost as soon as it arrives. And send for our 
Bulletin PC-103 today so that you're ready to order Performance- 
Guaranteed Powder Cores as soon as you need them. 


AD BE hea 
MAGNETICS inc. 


ise 


DEPARTMENT EM-19, BUTLER, PENNSYLVANIA 
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HERE’S WHY 


Only Magnetics, Inc. ‘“‘Performance-Guaran- 
teed” Tape Wound cores are guaranteed to 
meet your performance specifications. These 
are truly the most economical tape wound 
cores offered to industry today, for their 
guaranteed performance effects major sav- 
ings on your production line. They are sold to 


you at no increase over standard core prices. 


When you specify “Performance-Guaranteed” Tape Wound Cores from Magnetics, 
Inc., you have your choice of the largest selection of standard tape wound cores 
offered by any manufacturer. In addition, the nationally renowned Magnetics 
Engineering and Development Department will design cores to meet your product 
needs as a completely free service. 





<=> 


Ar. Why not write us today, and put Guaranteed Performance to work for you? 


J iid: ansaiaites / BOBBIN CORES, TOO 


Tiny Bobbin Cores made with ultra-thin tape down to 0.000125” in thickness, and 
possessing very rectangular hysteresis loops-under pulse conditions, are now avail- 
able for the first time with the famous Performance-Guarantee. If temperature 
stability, low coercive value, high saturation density, and ability to switch from 


positive to negative saturation in a very few microseconds, are of value to you, it Zag 
will pay you to investigate Magnetics, Inc. Bobbin Cores. 
MAGNETICS inc. 
WANT THE COMPLETE STORY? 
It’s easy to get the detailed'story . . . simply write on Bae 


company letterhead. We'll send complete literature, 
| containing specifications and design information. DEPT. EM-15, BUTLER, PENNSYLVANIA 
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or with pneumatic control in Propor. 
tional, reset, or derivative modes, The 
aoe two-case models can be mounted one 
J . 
electric heat : SNe = | above the other or side by side, 4 


plastics or aluminum cam serves as 
HEATING LIQUIDS a template for the program. The cam 
fer MELTING SOLIDS 
in Tanks and Vessels 











can be changed in seconds for another 
cut to a different program. The Bris. 
tol Co., Platts Bridge & Naugatuck 
| Rd., Waterbury 20, Conn. 
| rcle No 24, Reader Inq 
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MIDGET TOROID 


Small toroid coil consists of a sub-min. 
iature molybdenum permalloy toroid 
core with a winding having a residual 
hole as small as 46 in. Windings are 
impregnated with a special compound 
and the finished coil is encased in an 
epoxy plastics. 


The most efficient method of heating fluids in 
tanks, kettles, steam tables, boilers, etc. Watlow Units 
are designed for low internal operating temperatures— 
which results in maximum life. Available in brass, steel 
or nickel alloy, also stainless steel sheaths, for maximum 
corrosion resistance. Standard size: 34” to 2” dia.; 312” 
to 60” lengths; 10W-35W densities. Special sizes and 
shapes built to your specifications. 


Send for your free copy of 
Watlow Electric Heating Units Catalog. 





SINCE 1922—DESIGNERS AND MANU- 





FACTURERS OF ELECTRIC HEATING UNITS It is available in any inductance up 
' or ae 

. eee to 1 henry. Useful frequency range 

EL E ct RIC MFG . Cog | covers 1500 cps to 150 ke, depending 

1362 FERGUSON AVE. | upon the inductance value. It is ¢a- 


pable of withstanding temperatures 


ee ee SAIN" LOUIS 14, from — 55 to 125 C. Tinned No. 20 
_ : AWG wire leads are provided. Di- 
mensions: "46 in. x '46 in. xs in, 
thick. 

ld Over Your Square na Coils are also available in non- 
- | encapsulated form, with the winding 
eT: | ends exposed for making direct con- 

j 

| 

Re 








nections. Dimensions are 5 in. OD x 
%o in. thick. Hycor Co., Inc., 11423 
Vanowen St., North Hollywood, Calif. 
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INSTRUMENT SERVO MOTOR 


Featuring an integrally molded stator 
and housing, two-phase instrument 
servo motor is currently available in 
ratings of 1 and 5 watts (Models 






= ae Square wave pulses are 


recorded square—without over- FPE21L-27-1 and FPE25L-92-1, re- 
shoots caused by resonance— i * 
_gciontahe 4 ik catia aaapiaglinasmataan di teadiataed = on Edin scientific recording 
1; THE EDIN COMPANY ! ; 
| 207 Main St., Worcester 8, Mass.,Dept.A ;  ©4¥'!pment. 
1 Gentlemen: 1 
i Have your representative call with ! ; : 
| complete information on recording instru- ! For assistance in the selection 
ments. | of equipment for any graphic 
y Sees | recording task, there is an Edin 
! \ ; 
es me oem ,; representative nearby, anxious 
Be cnicerepcinserninetsinitennien i crtasontncsentinnieinisiates 
! | to serve you. Tell us you would 
ERR es siike‘abieasidicdbasuadainsihici 1 , . 
Dil RISE «i 4 like to see him. 


COMPANY, INC. 


207 Main Street © Worcester, Mass. 
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CORE AS DETAILED BELOW: 


DARD CORE THREAD FORM DRAWING AND 
RECOMMENDATION OF THE 


RKRITE 


BY THE MAKERS OF CLEVELITE* PHENOLIC TUBING 


Torkrite coil forms eliminate torque and stripping problems and are 


rapidly replacing other coil forms because Torkrite: 


e@ withstands more than required strip- 
ping pressure. 


requires no revision other than re- 
duced winding arbor diameter. 


@ is round and concentric; winds coils at 
higher speed without wire breakage or 
fallen turns. 


@ permits use of lower torque since it is 
completely independent of stripping 
pressure. 


recycling ability is unmatched. 


is stronger mechanically because of 
heavier wall. 


@ provides 1-6" oz. running torque when 
used with MPA standard shallow thread 
core. 


@ has no holes or perforations thru tube 
wall which eliminates cement leakage 
locking cores. 


@ has smooth adjustment of core without 
lubricant. 


@ torque increases less after winding as 
heavier wall reduces any tendency to 
collapse and bind core. 


@ maximum stability results as core can- 
not move in relation to winding after 
peaking as it is engaged in internal 
threads. 


@ embossings are evenly spaced, with a 
lead at each end of the form to permit 
easy insertion of core. 


INVESTIGATE this outstanding coil form. 


« * * 


Improved new Torkrite is now 
available in various diameter tubes. 
Lengths from 3/4” to 3-1/8” are 
made to fit 8-32, 10-32, 1/4-28 
and 5/16-24 cores. 


* * * 
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*Reg. U. S. Pat. Off. 


201 BARBERTON AVE. 


HeCLEVELAND CONTAINERG)= 


REPRESENTATIVES 


NEW YORK AREA R&.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. L 
NEW ENGLAND _ 8. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 5° 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO |i 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 











DESIGN 
PRODUCT 
APPLICATION 


Why pay more? For good Quality 
. Call CLEVELAND! 


CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jomesburg, N. J. Po 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 
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Mr. Edward L. Chase, 
Treasurer 

& Purchasing Agent, 
Chase & Sons, Inc., 
Randolph, Mass. 


CALL WOcdlawn 3-2600 


for the latest in electrical insulation 


Here are two recent Chase developments in Class “B” 
and “H” insulation that are of special interest to electrical 
manufacturers. 


CHASBESTOS — a composite material made of various . | 


combinations of purified asbestos and 
duPont Mylar® polyester film. 


GLASTERRA — another composite material consisting of 


glass yarn or fabric, purified asbestos and 
Class “B” or silicone varnish. 


Designed to reduce costs and size of your electrical equip- 
ment, both Chasbestos and Glasterra are available in sheets, 
rolls and tapes, with a wide range of lasting dielectric qualities. 
Chase also makes Mylar® rag paper slot insulation. 


ASK FOR SAMPLES — Tell us your specific insulating 
requirements. We will send samples and technical bulletins 
on the Chase products best suited for the job. Special combina- 
tions can be developed if necessary. Write or call Chase & 
Sons, Inc., Randolph, Massachusetts, WOodlawn 3-2600. 


FRICTION TAPE 

RUBBER SPLICING COMPOUND 

NEOPRENE SPLICING TAPE 

PLASTIC ELECTRICAL TAPE 

HIGH AND LOW VOLTAGE INSULATING TAPE 
RUBBER AND PLASTIC COATINGS 





CLASS “B” AND “H” INSULATION 





spectively). Locked rotor torque of 
the 1l-watt model is 1.5 0z-in.; of the 
5-watt type, 5.5. Control phase jm. 
pedance is 555 and 575 ohms, 

contro] phase voltage 50 and 115, re. 
spectively. Reference phase for both 
60-cycle motors is 115 volts. If de. 
sired, motor may be wound, at addi- 
tional cost, with high impedance gop. 
trol windings for operation diregtly 
from the plates of electron tubes, The 
l-watt motor may be controlled with g 
maximum of three watts, since mogt 
of the power required is applied to 
the reference phase, enabling the 
motor to be operataed with a low-cog 
drive package. While intended pri- 
marily for industrial use, motors meet 
pertinent JAN Specifications for re. 
sistances to humidity, salt spray. 
fungus, shock and vibration. Dieh| 
Manufacturing Co., Somerville, N, J. 
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ZINC ROUND-HEAD 
FASTENERS 

Designed with wide head for ease of 
grip, and cast in zine alloy, round-head 
thumb nuts and screws are suitable 
for adjustment applications. The fas. 
teners are cast with smooth, rounded 
scalloped edges. For a great mam 
applications, the thumb nuts and 
screws can be used without a protec. 
tive finish; they are also available in 
all commercial finishes. Applications 
include use on electric fans and other 
devices. 





Three standard head diameters are 
available in four basic styles: open 
and closed thumb nuts, and thumb 
screws with or without shoulders. 
All standard thread sizes are avail- 
able. Gries Reproducer Corp., 400 
Beechwood Ave., New Rochelle, N. Y. 

No. 27, Reader Inquir 
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SILICONE RUBBER GUMS 


Two silicone rubber gums, for the 
manufacture of silicone rubber com- 
pounds, are said to possess outstand- 
ing strength. Designated Nos. 81465 
and 81477, the developmental poly- 
mers were designed to be combined 
with a new filler, Fine Silica Tech- 
nical, developed by du Pont. In com 
bination with this filler, they may be 
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You get the best adhesion of zinc to steel 


a CMU itt 


e USS Galvanized Steel Sheets are 
noted for their unusually tight pro- 
tective coating of zinc that effectively 
resists cracking and flaking under 
tough fabricating operations—bend- 
ing, rolling, cutting, stamping, solder- 
ing. This means a faster, better fabri- 
cating job. And these sheets are con- 
sistently uniform in ductility, flat- 
ness and surface finish. 

USS Galvanized Sheets — as well 
as all the steel sheets and strip that 
we sell—are the well-known, always 
reliable products of United States 
Steel . . . the world’s foremost manu- 
facturer of fine steels. 

Whatever your requirements for 


sheets or strip, of any type, it will 
pay to call U.S. Steel Supply. You 
will get fast delivery of exactly what 
you need from our complete stocks. 
In addition, we are staffed to give 
qualified technical asistance in help- 
ing you solve difficult application 
problems. And, for cutting or shear- 
ing your sheets to size, our modern 
equipment means closer tolerances, 
less scrap loss. 

In addition to USS Galvanized 
Steel Sheets, call us for: hot rolled, 
cold rolled, Vitrenamel, galvan- 
nealed, paint bond, corrugated, and 
long terne sheets, and hot rolled and 
cold rolled strip. 


U.S. STEEL SUPPLY 


DIVISION 


General Offices Warehouses and Sales Offices 
208 So. La Salle St., Chicago 4, Ill. Coast to Coast 
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What you want 
When you want it 
At the right price 
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In your opinion, which pinion: 










ORDINARY SHELL TYPE PINION 


In an internally geared motor the pinion on the 
motor shaft is the vital link between motor and 
gearing. It’s the fastest, but smallest gear, so it 
must be extra strong, free from vibration and 
forever tight. Now compare the U. S. Syncro- 
gear motor pinion with the ordinary type. Note 
the extra large section area of the U. S. design. 
It has a long solid shank that anchors into the 
motor’s hollow shaft, whereas the ordinary shell 
type has a small section area, short keyed. 


Obviously the U. S. design is most substantial, 
longer lasting, more resistant to deflection and 
can carry high speed loads far more safely than 
common designs. All the gears are deep-hardened 
and shaved to exact tolerances in the U.S. plants. 


Added life lengthening features 


The rugged pyramidal case supports the motor 
and gear train and all castings are normalized to 
insure permanent alignment and to prevent dis- 
tortion. The motor windings are asbestos-pro- 
tected to avoid carbonization and guard against 
burnouts. All moving parts are completely 
enclosed for weather and dust protection and 
confined within the least cubical dimensions on a 
single mounting. % to 30h.p.; 10 to 10,000 r.p.m. 


U. S$. Electrical Motors inc. 
Box 2058, Los Angeles 54, Calif. or Milford. Conn. 
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... for longest life in a gearmotor 


a 


LONG KEY 





. > » 
U.S. SOLID TYPE PINION 


THE ONLY MOTOR WITH A 
BUILT-IN PINION 





FREE 16-PAGE DESCRIPTIVE BOOKLET GIVES ALL THE FACTS 
Interesting multi-colored Booklet presents engineering 
facts you should know about geared motors, and illustrates 
the various U. S. Syncrogear types. Mail the Coupon for a 
copy. No obligation. 

U. S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. Milford, Conn. 
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used to produce silicone rubber com- 
ounds with a tensile strength of 
nearly 1600 psi and a tear strength 
from 200 to 300 psi. Elongation is 
said to be excellent. General Electric 
Co., Pittsfield, Mass. 

Circle No. 28, Recder Inquiry Facility, page 


PRINTED CIRCUITS 

FOR DEVELOPMENT MODELS 
Designed to cut costs of experimental 
electronic equipment, Tri-Dex stand- 
ard printed circuit boards include six 
models meeting most basic-circuit re- 
quirements. A seventh is universal for 
filtered power supplies. Each printed 





circuit mounts directly on a_ tube 
socket, and provides marked, pre- 
connected eyelets for all resistors and 
capacitors used in the basic circuit. 
Each stage is assembled as a unit 
and shielded with the aluminum plate 
provided. Tri-Dex Co., P. O. Box 
1207, Lindsay, Calif. 


Circle No. 29, Reader Inquiry Facility, page 233 


A-C DYNAMIC BRAKEMOTOR 


In a-c dynamic brakemotor, the dy- 
namic braking is built into a standard- 
frame-size single or polyphase induc- 
tion motor, with multi-polar, two- 
phase brake winding superimposed on 
the standard stator winding. One 
phase of the brake winding is con- 
nected to a single-phase line during 


MAIN MOTOR 
WINDING 


CIRCUITED 
PHASE 





the braking operation. The second 
phase is permanently short-circuited 
and is never connected to the line. 
The braking action is a two-stage 
process. First, single-phase current is 
superimposed on the excitation phase 
of the multi-polar brake winding, 
producing dynamic braking torque 
down to its synchronous speed. Then, 
the rotor feeds power into the short- 
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BI-DIRECTIONAL 
STEPPING SWITCH 


GOING FAR BEYOND the limitations of stepping switches that operate 
in only one direction, STERLING’S new Type SS Stepping Switch 
operates in both directions! 

This bi-directional stepping switch, having two driving magnets, 
is normally equipped with a 4-level, 12-position bank and wipers. The 
wiper shaft is rotated—either clockwise or counterclockwise, in 10° 
increments—by an intermittent ratchet-and-pawl action, depending 
on which of the electro-magnets is energized. Interrupter contacts 
act as an interlock to protect against partial steps and to permit self- 
stepping. Limit switches stop rotation at the end of the bank travel. 
Coils are available for DC currents up to 120 volts. 

The range of possibilities of Model SS as a stepping switch 
alone is extremely wide . . . differential counting, remote selection of 
circuits under control of impulses, as a digit-storage register in 
automatic computers, ete. 

Without wipers, the impulse-operated “motor” may be adapted 
to position servo-motors or potentiometers. Designers of automatic 
machinery will undoubtedly find many more uses for this versatile, 
new STERLING product. . 


For further details, write STERLING ENGINEERING COMPANY, INC., 54 Mill 
Street, Laconia, N. H. (Subsidiary of American Machine & Foundry Company). 
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Perfect in room 
air conditioner 
applications 


Many successful 
fan applications 






Potential savings 
in your product! 


Look closely... 
this new LOYD SCRUGGS 
6-pole shaded pole motor 
may be your answer! 


This new motor is typical of Scruggs’ fast-growing versatility in the 
fractional horsepower motor field. 


The precision standards of Scruggs motors, proven in Dictaphones and 
many other famous products, are more rigid than ever. And new plant 
facilities now permit faster deliveries, wider scope and lower pricing. 


Take advantage of this custom-built motor service at stock motor prices. 
Develop better products at lower cost! 


WE’LL SEND YOU a sample motor built to your specs. Write today 
for detailed Data and Performance Chart. Immediate service! 


CHECK THESE QUALITY FEATURES: 


4. Copper-weld rotor for uniform 


4. Extremely quiet running 
performance 


5. Rotor electronically balanced 
6. Double varnish impregnation 
7. Design practically eliminates AC hum 


You con slike Your Aepitilion on Leauged Mola 


2. Long-life sintered bronze bearings 


3. Extra large oil reservoirs 


a stella cae COMPANY 


Festus, Mo.—A Doazey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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circuited phase of the brake windin 
continuing the braking action dow, 
to zero speed. Since the brake wind. 
ing is taken out of the circuit at zero 
speed, there is no holding power, 
Unibrake dynamic braking can be 
built into all of manufacturer’s line of 
standard motors, right-angle and par. 


allel gearmotors, and mechanical 
variable speed drives. Applications 
include printing presses, textile mg. 


chinery, machine tools and other ma. 
chinery. Presently available in ratings 
up to 30 hp. Master Electric Co., 196. 
28 Davis Ave., Dayton, Ohio. 

rcle No. 30, Reader 
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25-FT HEATING ELEMENTS 


Available in continuous lengths up to 
95 ft, with an outside diameter as 
small as 0.230 in., Corox heating 
units can be formed into shapes and 
sizes to effectively heat almost any 
surface or enclosure. The new single 
piece heater can be formed into 
many intricate shapes, as well as into a 
tight coil. 





Neoprene-covered lead wires are 
attached to the heater terminals and 
sealed under pressure. The heaters 
are made in copper, steel, aluminum, 
Incaloy, Inconel and other alloy tub- 
ings. Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 
Circle No. 31, Reader Inquiry Facilit 
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EXPLOSION-PROOF 
RERATED MOTOR 
Available in ratings of 1 to 5 hp, ex- 


plosion-proof Tri-Clad “55” motors, 
in re-rated frame dimensions, are de- 
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Amold Pulse Transformer 
Cores are indindually tested 


wéod 5236 


for your 
COPIES 


“MAGNETIC MATERIALS CATALOG” 


General information on all Arnold 
Magnetic materials: permanent mag- 
nets, tape-wound and powder cores, 
types ‘‘C” and “E’’ cut cores, etc. 


“ARNOLD SILECTRON CORES” 


52 pages of valuable data covering a 
complete range of core shapes, sizes, 
tape gauges, etc. 


ADDRESS DEPT. EM-12 
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The inset photograph above illus- 
trates a special Arnold advantage: a 
10-megawatt pulse-testing installa- 
tion which enables us to test-prove 
pulse cores to an extent unequalled 
elsewhere in the industry. 

For example, Arnold 1 mil Silectron 
“C” cores—supplied with a guaran- 
teed minimum pulse permeability of 
300—are tested at 0.25 microseconds, 
1000 pulses per second, at a peak flux 
density of 2500 gausses. The 2 mil 
cores, with a guaranteed minimum 
pulse permeability of 600, receive 
standard tests at 2 microseconds, 400 













pulses per second, at a peak flux 
density of 10,000 gausses. 

The test equipment has a variable 
range which may enable us to make 
special tests duplicating the actual 
operating conditions of the trans- 
former. The pulser permits tests at 
05, .25, 2.0 and 10.0 microsecond 
pulse duration, at repetition rates 


varying anywhere from 50 to 1000 
pulses per second. 

This is just another of Arnold's 
facilities for better service on mag- 
netic materials of al! description. 
@ Let us supply your requirements. 








signed for use in classified atmospheres 
containing flammable gases or com. 
bustible dusts. 

Motor has heavy frame and end 
shield castings, and a_ special, ma- 
chined-fit conduit box secured to the 
frame with four bolts. The end shields 
are fastened to the frame with externa] 
bolts to avoid a flame path to the 
interior of the motor. 

The cooling fan is made of a sper 
cial Textolite plastics, to eliminate 
danger of the fan striking a spark 
Like all of manufacturer’s standard 
explosion-proof motors — in these 
ratings, Tri-Clad 55 motors are UL. 
approved for use in atmospheres con- 
taining gasoline, petroleum, naphtha, 


alcohols, acetone, solvent vapors, nat. 
: ural gases, coal dust, coke dust, and 
ARB/IDE Electric motor lamination Transformer lamination TEEL grain dust. In addition, the new mo- 


ed tors can be used in atmospheres con- 
, taining metal dusts, magnesium, and 
Di FE SPECIALI STS aluminum. The Classes covered under 

i the National Electrical Code are: Class 


I, Group D; and Class II, Groups 
DESIGNERS and BUILDERS ee ee roups E, 


F, and G. General Electric Co., | 
; of : River Rd., Schenectady 5, N. Y, 
Ground Sectional Lamination Dies 


Xs f “ircle No. 32, Reader Inquiry Facility 
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FLUORESCENT 
LAMP STARTER 


Designed to give longer average life 
to regular 40-watt fluorescent lamps, 
starter contains a glow switch which 
prevents voltage surges great enough 
to cause instant starting of lead-circuit 
| lamps. Tests indicate that shorter 





The opportunity to study your next 
requirements for dies or integral 
die parts will be appreciated. 





The KEY to increased production and reduced 
costs is well-planned, efficient tooling. We have 
been able to effect major long-term savings for 
our customers by ideal die design and construc- 
tion made possible by our many years’ of 
specialization in the lamination field. Satisfac- 
tory results are further insured by pilot or test 


runs. Press capacity is also available for 
production runs. 





lamp life often resulted from instant 
starting of the lead-circuit lamp even 
though the ballast and starter installed 
in the fixture were designed to provide 


x . a pre-heat interval. In effect, the 

: CLEVELAND FORM TOOL & DIL co. Liserty switch, FS-400 Watch Dog, assutes 

1643 EDDY ROAD «+ CLEVELAND 12, OHIO 1-4040 proper pre-heating time for lead- 
: ’ 


circuit lamps and thus prolongs lamp 
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SEMI-CONDUCTOR PRODUCTS 
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Reliable 


MCU CLM 
diode and transistor needs 


2 oe 
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e Outstanding performance 
Uniformly dependable 


_ Long life 
mot wa 
Fosfor ndpenfanfand fn : Rigid quality control 


Constantly improved 


Rapio RECEPTOR Co. conducts continuing laboratory research to maintain highest stand- 
ards for existing types of selenium rectifiers, silicon and germanium diodes and tran- 
sistors—and to develop new units, including those to meet special needs where necessary. 


As rapidly as possible we publish bulletins on our products and they are always avail- 
able upon request. Sometimes, though, we find the printing presses simply cannot keep 
up with our progress ... So, for the best and most up-to-date facts about RADIO RECEPTOR 
semi-conductor products we suggest you submit your specifications. Our engineers will 
gladly make recommendations incorporating the very latest information at their com- 
mand. Just address Section KM-4. 


Mer Semi-Conductor Division 
alanis RADIO RECEPTOR COMPANY, INC. 


SINCE 1922 SALES DEPARTMENT: 251 WEST 19TH STREET, NEW YORK 11, N. Y. 
Telephone: WAtkins 4-3633, Factories in Brooklyn, N.Y. 
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life. | Construction Materials Diy 
General Electric Co., Bridgeport 2 
Conn. | 
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PNEUMATIC CONTROL FOR 
| VARIABLE SPEED 
RUGGEDIZED METERS | FRANSMISSION 


A pneumatic control is now available 
for the Speed-Trol variable s5 

transmission. Designated the Conoflow 
pneumatic control, it utilizes a Cong 
motor and provides an automatically 
controlled drive for operations jp. 
volving such variable as pressure, tem- 


tentiometers 
| perature, liquid level, proportional 


flow and control of rewind. 


i is : STANDARD AND POWER | ae et It is 
Simplify your design problems POTENTIOMETERS available in both manual and auto. 
matic types sensitive to many types of 
electric, mechanical or _ pressure 
signals. 


precision 








SERIES C-200 
FULLY ENCLOSED 
HIGH PRECISION 
POTENTIOMETERS 


OPEN VIEW SHOWING DRIVE END 





The infinitely variable speed trans- 
mission features fingertip control of 
speed change, positively displaced 
variable-pitch-diameter pulleys, and 
specially designed variable speed V- 
belt. It is available in single, double 
and triple reduction gear combina- 
Be tions with a wide variety of mounting 
© Logarithmic, sine-cosine and other seen ene | options. Sterling Electric Motors, Inc., 

shape functions SQUARE AND ROUND 5401 Anaheim- I elegraph Rd., Los 
© Multiple, adiustabl | Angeles 22, Calif. 

ple, adjustable taps rcle Me. 34, Reader ry Facility, page 233 
® Unitized design for universal coupling 
® Precision machined aluminum 
housing 


® Servo or single hole mounting 


non-linear function 
external phasing 
potentiometers 


POWER RELAY 


Power relay, said to be as sensitive and 
accurate as telephone-type styles, is a 
Our engineering department can supply linear variation of the oo nin Type 
as well as non-linear potentiometers on short FULLY ENCLOSED J Relay. 5 Increase ee 
notice for tests and approval. Write POTENTIOMETERS capacity is provided by the use 0 
DeJUR-Amsco Corporation, Dept. EM. 


Electronic 
Sales ci 
Division 


45-01 NORTHERN BLVD., LONG ISLAND CITY 1, N. Y. 








HIGH RESOLUTION 
POTENTIOMETERS 
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Glass containers for 


every purpose are 
designed and manu- 
factured by Owens- 
Illinois Glass Com- 
pany —over 100 
billion units made 
in last 25 years 





More than 3,000 new designs per year 


— without a “‘bottleneck’”’ in drafting 


In the Design Development Department of the 
Owens-Illinois Glass Company, Toledo, Ohio, 
no time is lost in tedious redrafting. A simple 
short cut involving the use of Kodagraph Auto- 





Big head start. Kodalith Film prints of ele- 
ments which are repeated from time. to time 
are kept on file. When a new design calls for 
any of these elements, the draftsman merely 
tapes the right films on clear acetate and 
orders an Autopositive. No redrafting! 





Shows all the ways a 

you can save with Company 
Kodagraph Auto- ve 
positive Paper. City 
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A positive photographic intermediate is 
produced directly by exposing the “paste-up” 
in contact with Kodagraph Autopositive 
Paper, then processing the print in standard 
photographic solutions. No negative step... 
easy room light operation. 


mm = MAIL COUPON FOR FREE BOOKLET anc ween cece ce cee wees wees wee es ces cs es es ce ee ee ee 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a copy of “New Short Cuts and Savings.” 


Position 
Street 


Zone State 





positive Paper and Kodalith Film gives cus- 
tomers fast service .. . saves dollars every day. 
Chances are you can adapt this technique to 
your own routines. 





New design is added to the Autopositive, 
which has dense photographic black lines on 
a clean‘white translucent base. Required num- 
ber of shop prints—each crisp and uniform — 
are produced from this master, which can also 


be used later on for minor revisions. 


_ Kodagraph Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 
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, . : 
| silver heavy-duty contacts which are 


| riveted to the spring. (It is also avail- 
able with a combination of these 
heavy-duty contacts and_ standard 
Type J twin contacts.) Relay has 
handled inrush currents of 50 amp 
for 50,000 operations with a rating of 
10 amp, 27% volts d-c. It has ex- 
ceeded 500,000 operations on motor 
load of 6 amp, inrush current of 15 
amp, at 70,000 ft. 

Long life and adjustment stability 
is increased by use of hinge-type 
armature. Nominal rating of the re- 
lay is: 10 amp, 115 volts a-c, resistive; 
10 amp, 27% volts d-c. The relay is 
2% in. long, 1% in. wide and 1% in. 
high, with two form C contacts. C. P. 
Clare & Co., 4101 West Pratt Blvd., 
Chicago 45, IIl. 
ircle No. 35, Recder Inquiry Facility, page z 


ZERO-LEAKAGE 
SOLENOID VALVES 


Designed for operating pressures to 
3000 psi and ambient temperatures 
to 500 F, solenoid valves are said to 
possess no-leakage characteristics. 
Suitable for aircraft and other applica- 
tions, the valves are either direct- or 
pilot-operated by means of a single- 
coil solenoid of the 18- to 30-volt 













Oil-free, self-lvbricating Bush- 
ings ond Seorings (applicable 
—100° te +300" F.; with ex- 
ponsion coefficient half thet 
of steel will net seize sheft ot 
flow tempereture); cil-free 
Piston Rings, Seal Rings, 
Thrust ond Friction Woshers, 
Pump Vanes. 


CD Send date on BUSHINGS. 


NAME & TITLE 


ei icdirek ates ca 


1059 Nepperhan Ave. « YONKERS, NEW YORK 


[_] Piease send date on Graphalloy BRUSHES and CONTACTS. 


d-c type. The continuous-duty sole- 
noid actuates the valve in the nor- 
mally closed or normally open 2-way 
or 3-way position. Wide range of 


| gases and liquids can be handled, in- 


cluding corrosive types. 
Corp., 1717 North 
Monte, Calif. 

Circle Ne. 36, Reader Inquiry 


Futurecraft 
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ACID-RESISTING PACKING 


Acid-resisting compressed asbestos 
sheet packing, designated No. 1307, 
is made of selected white asbestos 
fibers completely impregnated and 
coated with a specially developed 
acid-resisting compound. Gaskets cut 
from 1307 are said to. be less 





THIS OVERLOAD RELAY] 
permits starting 

[or high speed, 
high inrush,| 
hermetically sealed 
motors (3600 RPM)| 

fana still 

protects at 115, 


fio 125% of 


running current A 





other relay 
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ELECTRIC COMPANY 


99 PLUM STREET e@ TRENTON 2, N. J 
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dependable NAMCO 


“*STELLITE’’- WELD 


SC 













do those hidden jobs 
ptutomatically 


Solenoids offer you a modern, up-to-date way of 
doing jobs automatically, by remote control— 
even in cramped quarters. You can simplify de- 
sign, manufacture and operation—with the posi- 
tive, accurate action of Namco “Stellite’”-weld 
Solenoids. 








The F. L. Smithe Machine Company 
points with pride to the Champion Hy- 
draulic Die Press. Its synchronized ram 
and cutting board movements provide 
greater safety and operating ease, longer 
machine life. For important switch and 
solenoid components, they chose Namco 
Snap-Locks and “Stellite’’- weld sole- 
noids. 


Many manufacturers with a cost or space 
problem have found the solution in these com- 
pact reliable solenoids. They’re using them in 
the place of expensive and bulky gear trains, 
levers, linkages and other mechanisms. They’re 
getting better products (usually at lower costs) 
by using Namco Solenoids to 



























ACTUATE CLUTCHES ACTUATE CLAMPING 
OPERATE SWITCHES HOLD CHUCKS 

CONTROL MACHINES OPERATE VALVES 

MOVE LEVERS VIBRATE CUTTING KNIVES 
PRINT SYMBOLS OPEN AND CLOSE DOORS 


OPERATE SAFETY DEVICES OPEN AND CLOSE HOPPERS 
EJECT WORK IN PROCESS SORT INSPECTED PARTS 


Namco “‘Stellite’’-weld Solenoids are built in 
sizes with ratings from 2!%5 to 25 pounds, push 
or pull, at maximum 1” stroke. We'll be glad to 
recommend the size and style best suited to your 
job—ask our engineers to talk it over with 
yours. 


Engineering BULLETIN EM-52 gives 
details on standard Namco Solenoids. 


ELECTRICAL MANUFACTURING DIVISION 





ACME-GRIDLEY 


BAR and CHUCKING AUTOMATICS : AWars NATIONAL 
1-4-6 pindle e Hydraulic Thread Rolling 
| Tc < Aaremece telearing bac Gad Tad | ACME COMPANY 
© limit, Motor Starter and Control Station 
Switches © Solenoids @ Contract Manufacturing 170 EAST 131st STREET © CLEVELAND 8, OHIO 
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IN 
[MOST ECONOMICAL, HERMETICALLY SEALED | 


Provide delays ranging trom 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 


@ Hermetically sealed. Not affected by altitude, mois- 
ture, or other climate changes. 


@ Circuits: SPST only—normally open or normally 
closed. 


Amperite Thermostatic Delay Relays are compen- 
+70°C. Heaters consume approximately 2 W. and may 


be operated continuously. The units are most compact, 
rugged, explosion-proof, long-lived, and — inexpensive! 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 





STANDARD MINIATURE 


. Amperite Regulators are designed to keep the 
current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp). 


@ For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current. 


@ Hermetically sealed, light, compact, and most inexpensive. 


3 
[ oo 
Max 


i AMPERITE 





Maximum Wattage Dissipation: T6421L—SW. T9—10W. 


Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to +-90°C), or humidity. Rugged; 
no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 





MPERITE CO. Inc., 561 Broadway, New York 12, N. Y. 


fe Caro. ttd 540 Kina S 


W., Toronto 
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sated for ambient temperature changes from —55° to 








fragile or brittle than those made 
from sheets using blue asbestos fibers. 
The packing can be used with sy]. 
phuric, nitric and other acids. Tem. 
perature range extends up to 400 F, 
Packing Div., Raybestos- Manhattan, 
Inc., Manheim, Pa. 


ircle No. 37, Reader Inquiry Facility, page 233 


MACHINE-TOOL 
TRANSFORMER 


Available in 16 basic designs, line of 
machine tool control transformers are 
designed to save panel space and re. 
duce wiring costs by incorporating ac- 
cessory connections, formerly mounted 
separately, directly into the basic 
transformer unit. In all, 100 combj- 
nations of ratings and accessories are 
available. 





In each of the ratings, connecting 
links are provided for changeover 
from series to parallel connections. 
eliminating need for additional 
jumpers. Design also permits, with 
some reconnecting, the addition of 
circuit breakers, fuses, or terminal 
boards to most models after trans- 
formers have been installed. Avail- 
able are ratings of 50, 75, 150, 300, 
500, 750, 1000, and 1500 va. In each 
rating there is a domestic unit for 60 
cycles, 230-460 volts primary, 115 
volts secondary, as well as a combina- 
tion domestic-export unit for 50-60 
cycles, 230/460/575 volts primary, 
115/95 volts secondary. General Elec 
tric Co., 1 River Rd., Schenectady 5, 


Facility, page 233 


DRYER CORD SET 


Dryer cord set is made with an L- 
shaped grounding blade, for use with 
flush or surface receptacles with an 
L-shaped grounding slot. It is de- 
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Cords that are built to stand abuse 
help you satisfy appliance users. 


If the lady misuses her appliance 
cord so that it fails, she usually blames 
| the appliance. You can help protect 
yourself against her wrath by using 
General Electric appliance cords that 
are built to withstand all but the most 
violent abuse. For example, the G-E 
PreenX* cord used on this toaster re- 
sists heat, water, oil, grease, abrasion, 
and kinking. It wears ten times as long 
as fabric-type cords used for toasters— 

yet it is light and flexible. 
Also, your assembly time is reduced 
because PreenX cords are easy to rip, 





strip, and connect. 

General Electric can provide you 
with a dependable, flexible cord for 
practically any type of light-, medium-, 
or heavy-duty electrical appliance or 





6 industrial equipment. 

: HANDY 

; REFERENCE BOOK 
This 24-page booklet 
; for product design- 
h ers contains product 
: information and 
a specifications of the 
, complete standard line of G-E wires, 
0. cables, and cords. For your copy, or 
dv, 


for more information, write Section 
33 W122-1222, Construction Materials 
Division, General Electric Company, 
Bridgeport 2, Connecticut. 





L- Gudea 
th General Electric Company 
an 
e- 
Progress ls Our Most Important Product 
iG 
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..-Microflat Machines 


use WINSMITH Speed Reducers 


Whether it’s soft non-ferrous metal, hardened steel or ceramic... any. 
flat surface that can be machined, can be finished to any desired degree 
of flatness and surface finish on this Microflat Machine. 


Mounted in a holding fixture, the work piece rotates and oscillates 
across a rotating finishing plate. Assuring correct speed for accurate 
abrading is a motor-driven Winsmith Worm Gear Speed Reducer, Model 
6 BV, with an input of 3 hp at 1800 rpm and a reduction ratio of 16>, 
to 1. 

“We have chosen the Winsmith Reducer because of its dependability 
... both in service and in meeting fast delivery schedules,” reports Micro- 
matic Hone Corporation, Detroit, Michigan. 

Dependability of product and Company is a principal reason for 
the continual preference of rugged, compact Winsmith Reducers within 
the 1/100 to 85 hp range, in ratios from 1.1:1 to 50,000:1. Make sure 
your organization has the facts on this complete line of differential, 
worm gear, helical gear and worm-helical units. 

For details, request Catalog 148 . .. and for information on Win- 
smith’s new “C” Line Worm Gear Speed Reducers, request Bulletin 654. 


WINSMITH, INC. 
18 Eaton St. 
Springville (Erie County), N. Y. 
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signed for devices requiring 30-amp 
service under NEMA standards and 
the new UL code. The stocked Jing 
includes lengths from 36 in. up, with 
3 No. 10 conductors. Royal Electric 
Co., Inc., Pawtucket, R. I. 

e No. 39, Re ry f 


SPRING DEVICE EXERTS 
CONSTANT FORCE 
Spring device which can exert virty. 
ally constant forces in compression 
the Flex’ator, exerts force by being 
flexed under load rather than stretched 
or squeezed. While the loads of eon. 
ventional extension and compression 
springs inherently increase with de. 
flection, the force output of the 
Flex’ator may be either increasing, 
decreasing or substantially constant. 
Compression forces are applied 
through pins to the eves on the arms 
of the device, so that its helically 
wound body buckles out as the spring 
pins approach each other on a straight 











line. The moment arm of a Flex’ator 
increases as the spring body arches 
out further. Since the reacting force 
of the Flex’ator equals applied torque 
(proportional to fiber stress) divided 
by moment arm, and both fiber stress 
and moment 
dimensions as 





arm such 
wire and length of 
spring body can be selected so that 
the resultant remains nearly 
constant. Applications include use in 
counterbalance mechanisms and mo- 
tor brush springs. Hunter Spring Co., 
Lansdale, Pa. 

e No. 40, Ré 


increase, 


torce 


SUBMINIATURE 
WIREWOUND 
POTENTIOMETER 
Having a '% in. diam, 
wirewound precision 
features a linearity of 


subminiature 
potentiometer 
+ 0.3 per cent 
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THIS IS IT! 


This is the actual size 
of the newest, small- 
a est Blue Jacket — 
ready now to help 


e solve your produc- 
tion problems! 
t. 














d ae PS aa 7) i ae 
. > 
Vv 
g 
it 
W 
- | | I) 
‘ NE ... @ 3-watt U 
1€S 
ce ¥ * a te 2 | a 
, miniaturized axial-iead wire-wound resistor 
led 
eSS 
ich ed 
of This power-type wire wound axial-lead Blue Jacket is hardly 
hat | larger than a match head but it performs like a giant! Itsa 
rly rugged vitreous-enamel coated job— ; 
> on MAXIM 
Mn and like the entire Blue Jacket family, ran bipetiony — omeaseen 
- it is built to withstand severest humid- 
- ity performance requirements. SVE 3 "ha "a 6,000 0 
Blue Jackets are ideal for dip-sol- 27 5 % %, 30,0002 
dered sub-assemblies . . . for point-to- 
; a : F 28€ 10 1% he 50,000 2 
point wiring... for terminal board , 
mounting and processed wiring boards. They're low in cost, oe ce 
ee ; ss : olerance: +5% 
eliminate extra hardware, save time and labor in mounting! 
Axial-lead Blue Jackets in 3, 5 and 10 watt ratings are 
ture available without delay in any quantity you Le x * 
eter 
cent 





WRITE FOR ENGINEERING BULLETIN NO. 1118 
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i “SPRAGUE ELECTRIC COMPANY - 307 MARSHALL ST. - NORTH ADAMS, MASS. 
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Telephone Answering Set 
Bell Telephone System 





STANDARD 


CONTROL KNOBS 





ia " 


70 Series 








Round 
The quality of fine electric and electronic 
equipment is obvious at every look and touch 
when you use Raytheon standard control 
knobs. 

a These injection molded knobs add the appeal 
of custom styling at standard cost. They are 
available in an integrated family of 54 items — 

ne in a choice of six basic types and five widely 
used sizes. 

Saar Made of tough, durable ‘‘Tenite II’’ (cellulose 
acetate butyrate) with anodized aluminum in- 
serts and dual setscrews. All types and sizes 
available in black with gleaming mirror finish 
or with non-reflecting matte finish, for govern- 

tse ment equipments. Also available in color or 

Se with knob parts assembled in striking color 
combinations. 





Write for complete information. Address De- 
partment 6120-KEM, Raytheon Manufacturing 
Company, Equipment Sales Division, Waltham 


125 Series Dict -— 
Skirted Round 54, Massachusetts. 


o MD 
STANDARD 


CONTROL 
KNOBS 


DRESS UP YOUR PRODUCT 





a 


175 Series Crenk 
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and a resistance range from 200 to 
50,000 ohms (standard tolerance + 2 
per cent). With an ambient tempera- 
ture range from —55 to 125 C, the 
potentiometer is capable of 360-deg 
mechanical rotation and has a 325-deg 
effective electrical angle. 

The resistance element is wound on 
a phenolic card. Insulation consists 
of a cross-linked thermosetting styrene 
copolymer rated at 700 volts per mil, 
Contacts are made of Paliney No, 7. 
Oilite bronze bearings are standard. 
Maximum static torque is 0.035 oz-in. 
at 20 C. 

On special-order units, potentiom. 
eters can be ganged on one shaft with 
terminal boards on side of cases. 
Weight is 0.25 oz per unit. Potentiom. 
eter is said to meet requirements for 
shock and vibration specified by QQ. 
M-15la, JAN-T-152, JAN-C-173, AN. 
QQ-A-696a and MIL-E-5272a. Ace 
Electronics Association, Potentiometer 
Div., 125-129 Rogers Ave., Somerville 
44, Mass. 
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WOUND-ROTOR MOTOR 


Slip rings, brushes and brushing rig. 
ging, rotor and stator are all within a 
single frame enclosure in a line of 
totally enclosed non-ventilated and 
totally enclosed fan-cooled motors, 
designated Models APKYH and APZY, 
respectively. The rib-type motor 
frame has an extended front end to 
include the slip rings, brushes and 
brush rigging in the enclosure. The 
elongation provides added surface for 
heat dispersal. Removal of two large 





pipe plugs from the upper quadrants 
of the frame on the slip-ring end pro- 
vides large openings for servicing and 
adjustment of brushes and brush rig- 
ging. Slip-ring leads enter a separate 
cast-iron conduit box, and the lead 
opening in the frame is sealed. Motors 
are available at 1800 rpm and slower 
speeds, in frames 284 to 505, in stand- 
ard-enclosed, or UL-approved explo- 
sion-proof construction. 

Motor is suitable where very low 
starting current, high starting torque, 
smooth acceleration, jogging or vat 
able-adjustable speed dictate the use 
of a wound-rotor motor and where 
moist, dirty, corrosive, or hazardous 
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SHORT WELDED 
NOBLE METAL ELEMENTS 
withstand the vibration and shocks 
that ruin long wired gauge tubes. 
Elements are direct heated, reach 


operating temperature in less than 
one second. 





New Hastings Vacuum Gauge Lasts 10 Times Longer 


Short, direct heated elements can’t be damaged by vibration or pressure changes 


Here is a vacuum gauge that pro- 
vides laboratory-type accuracy un- 
der industrial production conditions. 
Simple to operate. Dependable. High- 
ly stable. Single knob control. 


Standard instrument case model, 
complete with gauge tube. 
ONLY $100. 
Available with switching attach- 
ment and matched gauge tubes for 
master station indication of up to 29 
points. Calibration accuracy inde- 


pendent of lead length or ambient 
temperature. 


For further information wire 
HICO Instrument Division, Hastings 
Instrument Co., Warwick 10, Va. 


ALL HASTINGS VACUUM GAUGES 

provide highest accuracy through the 1-1000 micron range. Di- 
rect reading logarithmic scale expands lower range indications. 
Panel mounted and instrument case models available with 
matched gauge tubes, switching attachment, strip chart recorder. 


HASTINGS VACUUM CONTROLLER 


automatically maintains vacuum systems in any de- 
sired range from 1-1000 microns with highest ac- 
curacy. Operates pump, alarm system, valves, etc. 
Response time 2 second. Internal voltage regulation. 





HASTINGS INSTRUMENT 


COMPANY, INC. 


Main Office and Laboratories © HAMPTON 10, VIRGINIA 
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you could make 
your own suit... 


But it’s better business to have an 
experienced tailor do it — right! 

Coils are the same way. Maybe you 
make your own — but usually we at 
Coto-Coil can make them for you 
faster, better and at lower cost. It’s 
our business to know the best types of 


atmospheres require a_ totally ep. 
closed motor. Allis-Chalmers Many. 
facturing Co., 1126 S. 70th St. Mil. 
waukee, Wis. 

No. 42, Reader ry Facility 
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STAINLESS STEEL 
SOLENOID VALVE 


Stainless — steel solenoid-operated 2. 
way valves are designed to control 
gases and liquids generally corrosive to 
bronze, steel, or iron, at pressures up 
to 250 psi. They are normally closed. 
and feature heavy-duty construction 


throughout, particularly of the three 
moving parts, making valves suitable 
for operation 400 times per min. Sole. 
noids have a floating-core construc. 


materials for each type of coil. We 
have time-saving automatic equip- 
ment, the most modern testing de- 
vices. And we bring to your job 
nearly 40 years of coil design and 
manufacturing experience. 

Find out how this combination can 
save costs for you. 

Coto-Coil Company, 63 Pavilion 
Avenue, Providence 5, R. I. New 
York Office: 10 East 43rd Street, New 
York 17, N. Y. 


<C'lsy 


& ° 
Coto‘ <@‘* Coils 
+, a ~? 









FOR aI TRY tion which provides freedom from 


core chatter. All internal parts are 
LOW-COST atbabegece 


readily accessible without removing 
4) . valve body from pipe line. Sterilizing 
DRIVES... 


or cleaning can be done by merely 
removing valve bonnet. 

Continuous duty Class A coils for 
temperatures to 212 F are provided. 
Class H coils are supplied for tem- 
peratures to 450 F. Available in %- 
in. I.P.S. Solenoid enclosures to meet 
NEMA Standard watertight require- 
ments. Automatic Switch Co., 391 
Lakeside Ave., Orange, N. J. 

No. 43, Reader Inquiry Facility, page 233 


AIR CLUTCH 


Fast response of the Air-Grip air clutch 
results from use of a minimum of air 

in clutch operation. Sensitivity pro- 
Now successfully employed in radio and TV tuners, - , yi 
recorders, air conditioners, timing devices, etc. De- 
signed for economical, positive gear trains or drives 
free of slippage and backlash. 


VERSATILE BEAD CHAIN 
has many other advantageous applications such as: 
e part retainers ® remote control devices 
e fan or ventilator pulls e revolving displays 
and many others 
WRITE TODAY FOR CATALOG AND SPECIFICATION SHEETS 


ete BEAD CHAIN MFG. co. 


13 Mountain Grove St., Bridgeport, Conn. 
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NEW High-Gloss 
Improved Impact BAKELITE Styrenes 


TRADE-MARK 














for extrusion into sheets for sub t postformi 
1 Or Exirusion into sheets Tor subsequen postrorming 
0 
p . ee * Idi 
1 or injection molding 
n 
e . 
le These compounds are the result of an extensive research 
. and development program aimed at producing impact styrene 
(\~ + e * e . 
materials superior to any hitherto available to industry. 
Large door panel for freezer is vacuum Display stand vacuum formed from 
formed from TGD-5001. High impact extruded sheet of TGD-5001 demon- 
strength of material is important to strates deep-drawing and deep under- 
lteeel sy 1itsehi tie cuts possible with this material 
om 
are 
ing 
ing 
ely 
for 
ed, 
m- 
%. 
eet 
ire- 
391 
7 Refrigerator freezer door frame in- OMe TUM ler el) Rae el eee eR 
TexSi Cmte: Meee eee RR koa TC tall Me hmmm hiatal Mn Le 
this material's adaptability to fabrica- TIM Mal MZ ill Te amet lated 
Trem Mists time (tt: te stability, and strength in thin sections 
itch 
“air B ‘ See me 
ot0- oth compounds can be supplied in an unlimited range of opaque colors. 
Exhaustive tests assure blend-to-blend consistency so that color matches 
can be expected on orders received months apart. 
Both types are highly desirable for refrigerator parts such as breaker ner 
strips, inner door liners, crisper trays, drip trays and butter compartments IMPACT 
... for signs and display panels... for toys, housewares, novelties, TV STYRENE PLASTICS 
masks, dust covers, housings, and numerous industrial applications. 
New modern production facilities assure continuity of supply on a com- (B\ 
e cS TRADE 
mercial scale. Write Dept. ZF-20. ora 
BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [{{¥ 30 East 42nd Street, New York 17, N.Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
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vides fingertip control and an ability” 
either to “inch” the clutch or to throw! 
it into full engagement as required, 
When extra-fast disengagement is de.” 
sired clutches can be obtained with = 
built-in optional quick-release valves, 

Cool operation is achieved by pro. 
vision for internal ventilation, as wel} 
as by locating the flexible air seal disk J 
so that it does not come in contags 
with the heat-generating plates. An 
other design feature is provision for 
; mechanical engagement of the cluteh | 
/ in case the air supply fails. Clutch jg? 
available from stock in single and! 
double plate models from 8.5 to 80@7 
hp per 100 rpm at 80 psi. Dodge 
Manufacturing Corp., Union § 7 
Mishawaka, Ind. "4 
circle No. 44, Reader Inquiry Facility, page 239@ 
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DEVICE FOR BANKED 
COIL WINDINGS 


Line of automatic toroidal coil-wind 
ing machines, available in 7 sizes, can” 
now be equipped with an attachment) 
for winding variable transformer 












SON ij Wy Yi. 


cores with banked windings. German- 
made, the machines are available 
through a U.S. distributor. Rex Rheo- 
stat Co., 3 Foxhurst Rd., Baldwin, 
N.Y. 


Circle No. 45, Reader Inquiry Facility, page 233 


WIRE-MARKING MACHINES 


Operating at a speed of 11,000 mark- 
ings per hr, wire marking machine 
permanently stamps the code or cit- 


RADIO NOISE FILTERS 


SPECIALISTS IN 
FIXED PAPER 
CAPACITORS 
SINCE 1925 





North Chicago, Illinois, U.S. A. 
Dept. B 


SOUTHERN AFFILIATE: 
MICROFARADS, INC. 
WESSON, MISS. 





. . ] ’ G 
192 ELECTRICAL MANUFACTURIN 

















































i ee 


Surprising, the confidence that people have 
in spark plugs. No one stops to question how 
many “sparks” they’re good for, because long- 
life performance has come to be taken for 
granted. Yet, when you get right down to it, 
you'll find good reasons for this complete con- 
sumer confidence. And, from a “sparking” point 
of view, perhaps the most important is the al- 
most universal use of special Hoskins alloys for 
the vital electrode wires. 


Producing the wire that sparks your car to power 
is a tough and tricky business. It requires special 
care in the selection of raw materials. Special 
melting and production techniques. Plus ex- 
tremely close control over alloy composition and 


uniformity of quality throughout the entire man- 
ufacturing process. 


Yet that’s exactly the kind of alloy that Hoskins 
is qualified to produce best. For, among the other 
quality-controlled alloys developed and manufac- 











BeBe auueg 


tured by Hoskins are: Alloy 717—for facing engine 
valves; Alloy 785—for brazing belts; Alloy 502 
—for countless heat resistant mechanical applica- 
tions. Then, too, there are the Chromel-Alumel 
thermocouple alloys . .. guaranteed to register 
true temperature-EMF values within specified 
close limits. And, of course, Hoskins CHROMEL 
. . . the original nickel-chromium resistance alloy 
used as heating elements and cold resistors in 
countless different products. 


en ss 


“ N 
Hot stuff for hot jobs! Heating elements made of Chromel-Alumel thermo- 
Hoskins Alloy 502 is ideally Hoskins Chromel deliver full- couple alloys accurately 
suited to many mechanical- rated power throughout thelr measure exhaust tempera- 
structural applications. long and useful life. tures of jet aircraft engines. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 8, MICHIGAN 











a CMP cascading reno 


ON THIS SPRING STEEL PART 


CMP COLD ROLLED TEMPERED 
SPRING STEEL 


mice teaser 
at leas cow ion 









BEFORE 


This manufacturer of spring steel parts 
purchased annealed spring steel and processed it 
for desired temper preceding fabrication. 
Frequently problems of non-uniformity slowed 
down production. Often-times parts did not meet 
specifications--tolerances were too variable-- 
fatigue tests would not meet requirements. 

It all added up to many costly rejects. 


AFTER 


These problems were given to a CMP representa- 
tive for study and, after several discussions 
with CMP technical representatives, a new 
manufacturing procedure was established. 
Specific specifications were developed by CMP 
for each spring steel application and, after 
approval by the Customer, CMP then produced and 
processed tempered spring steel to each such 
specific specification. The manufacturer's 
previous problems of fabrication and 
tempering-in-process were eliminated and the 
manufacturer showed an improved cost on each 
such spring steel job, proving once again that 
it is worthwhile to utilize the CMP technical 
spring steel experience which is available 

to you at any time. 


(ys 


the Gold Metal Products co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 
PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 
SALES ) New York > Cleveland * Detroit e Indianapolis 
OFFICES: ( Chicago ° St. Louis . Los Angeles ° San Francisco 
LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND ALLOY 
GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: 


THE COLD METAL PRODUCTS CO. OF CALIFORNIA 
2131 South Garfield Avenue, Los Angeles Phone: RAymond 3-4581 





THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 
Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 
PRECISION STEEL WAREHOUSE, INC. : 
Phone : COlumbus 1-2700 


4425 W. Kinzie, Chicago 










cuit number on the wire insulation 
eliminating need for color-coded wire 
or identifications tags. It can be set tg 
stamp markings at any designated jp. 
tervals from 2 to 10 in. apart. 

The markings are made by means of 
automatically controlled heated-type 
stamped-through color foil. This proc- 
ess is said to apply many times more 
color to the surface than conventional 
forms of imprinting. Marked wire cap 
be handled immediately; no drying jg 
required. Various sizes of specially 
curved face type, made of hard metal 
alloy, have been developed that wil] 
withstand operating temperatures up 
to 500 deg. In addition to an auto. 
matic model, a hand-operated ma. 
chine is also available. Kingsley 
Stamping Machine Co., 1606 (Ca. 
huenga Blvd., Hollywood 28, Calif, 

No. 46, R« nquiry Fa 
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SHADED 4-POLE MOTOR 


Designed for use in household-type 
fans and similar products, Smooth 
Power Model B is a fractional-horse- 
power shaded 4-pole, 4-coil type, of- 
fered in three stack sizes: 5 in., 1 in, 
and 1% in. Features _ include: 





self-aligning, self-lubricating porous 
bronze bearings; baked varnish-im- 
pregnated windings; and enameled 
stamped steel housing and end bells. 
Basic models are designed for 115- 
volt, 60-cycle a-c operation. General 
Industries Co., Elyria, Ohio. 

No. 47, Ré f t e 233 


PLUG-IN RELAY 


Open-type plug-in relays can be in- 
stalled and inspected without disturb- 
ing the wiring. When used in portable 
equipment, the relays can be removed 
for protection in transit. 

Relays can be furnished with stand- 


ard contact combinations up to 24 
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Here's the new Simpson Core-Type Meter 
Movement. It's a more compact, more sensitive, 
self-shielding movement that gives electrical 
measurements with laboratory accuracy, yet 
has the ruggedness to withstand severe 
shocks. Its accuracy specifications are so rigid 
that Simpson engineers had to devise 
unusual production techniques. 





























Let Simpson engineers design panel meters 
using the new core movement to your 
special instrument requirements. Simpson 
continues to maintain its large stock of 
standard panel meters in over 700 sizes and 
ranges, available through distributors. 


RUGGEDIZED METERS 


Simpson's 2%2” and 32” Panel Meters are 
available in sealed, ruggedized models to 
meet specifications MIL-M-10304-(Sig. C). 
Movements are sealed against moisture and 
other adverse atmospheres, and are 
spring-mounted to absorb excessive vibration. 


SEND FOR NEW CATALOG 17 


INSTRUMENTS THAT STAY ACCURATE | ELECTRIC COMPANY 


5202 W. Kinzie St., Chicago 44, Illinois, Phone: EStebrook 9-1121 
In Canada: Bach- Simpson, Ltd., London, Ontario 
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Now Aluminum Nut Users are Getting 
Lower Prices and Highest Precision ! 
66 Ta ene 


- ALUMINUM: 
4 . 
- N\ 
“, NUTS » 
7. _» 
4 
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“Turned Products Since 1905” 


BOTH SIDES 
COUNTER 
RI ET 


CLASS 2 
THREADS 


TAPPED : ee : at 71 
SQUARE . —— DEGREASED 


/ ppELiSION You have been Looking for) 
an 


Forty-nine years of nut manufacturing gives us the 
specialized know-how and exclusive technique neces- 
sary to give you the finest aluminum nut you have ever 
bought at any price. Let us show you the cost-cutting, 
assembly-speeding benefits you buy when you specify 
and order “FISCHER TURNED” ALUMINUM 
NUTS. 


ppt 


HEXAGON ALUMINUM CAP NUTS, 

HEXAGON ALUMINUM OPEN END CAP NUTS, AND 
HEXAGON ALUMINUM MACHINE SCREW NUTS 
Sizes range from 4-36 to 3/8-24 


Send for Samples 


of the sizes you need. You’ll find 


that for price, precision, and de- 
livery you can’t beat FISCHER! 


ITTY e SPECIAL MFG. CO. 


446 MORGAN ST. 
CINCINNATI 6, OHIO 
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arms per relay. Standard contact rat. 
ings are 2 amp at 24 volts, d-c or Ll 
volts, a-c. Bifurcated contacts for ex. 
tremely low voltage and low current 
or heavier contacts rated up to 5 amps, 
can be furnished. Operating voltages 
available range from 6 to 230, a-¢ of 
d-c. Dimensions, including plug: 3% 
in. long, and 1% in. wide. Height 
varies with number of contact arms 
Magnecraft Electric Co., 1446 W. Vay 
Buren St., Chicago 7, Il. 

e No. 48, Reader Facitity, page 233 


ELECTRONICALLY 

REGULATED POWER SUPPLY 
Electronically regulated 12-ky dx 
power supply delivers load currents 
up to 2.5 ma. Designated Model PC-9 
Power Capsule, it delivers an Output 
voltage of 12 kv with 3 per cent total 
regulation for a 10 per cent line volt. 
age change and a load current change 
of 0-2.5 ma. Ripple content is less than 
1.2 per cent peak-to-peak. Input re. 
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quirements are 115 volts, 80 watts, 
50-400 cycles, single-phase, and a d-c 
reference potential of 200 volts min to 
500 volts maximum + | per cent. A 
miniaturized 400-cycle model for air- 
borne use is also available. 

Unit measures 842 x 11% x 9 in. 
overall; weight, 50 Ib. The compo- 
nents, including selenium rectifiers, 
are housed in an oil-filled hermetically 
sealed compartment for reliability and 
to eliminate corona noise. Bogue Elec- 
tric Manufacturing Co., 60 Iowa Ave., 
Paterson 3, N.J. 
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SILVER BRAZING ALLOY 


Silver brazing alloy, designated RSNI, 
was developed to overcome crevice 
corrosion problems in brazing the 400 
series straight chromium stainless 
steels. Alloy contains 63.0 per cent sil- 
ver, 28.5 per cent copper, 6.0 per cent 
tin, and 2.5 per cent nickel. It melts at 
1325 F and flows at 1475 F. Unlike 
many silver brazing alloys, this alloy 
does not flatten out at brazing tem 
perature to form thin fillet edges. This 


ELECTRICAL MANUFACTURING 
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Rugged simplicity keynotes the design of the new Davohm Series 850 
resistor. Basically, it is a heat resistant glass tube, with the noble-metal 
resistive element deposited on the inside surface. Hermetically sealed, 
the resistive elements need no ‘‘protective’’ coatings, and are deposited 
with such extreme accuracy that even microscopic examination will show 
no flaws or raggedness which might otherwise result in noise, erratic 
readings, hot spots and opens. The temperature coefficient is always 
positive, always constant, and does not vary with resistance value. High 
frequency performance is excellent due to low reactive component of 
impedance 


The unique performance characteristics of the Davohm Series 850 com- 
pares with MIL-R-10509A as follows: 


ALLOWABLE CHANGE | TYPICAL CHANGE 
ro 
ow Temperature Exposure 
St Tin Ovex 
ie of Seo 
Moisture Resistance 

























Voltage Coefficient 0.002% 0.00% 
oad-Life (per 1000 hours) 0.20% 
Temperature Coefficient (PPM/°C) +370 +20 


: 


THE HERMETICALLY SEALED DAVOHM SERIES 850 IS THE PERFECT COMPROMISE 
BETWEEN PRECISION WIRE WOUND AND COMPOSITION 


TYPE RESISTORS 





Available immediately in 1/2, 1 and 2 watt sizes and in 41%, 
+0.5%, and +0.25% tolerances in any desired value. 


Write for full technical data or see your local Daven Sales 
Representative. 


ew and Revolutionary Davohm | Series 850 


metal film 


qutdates all previous film types in performance 


DAVEN ELECTRONIC SALES CORP., associated with 


~DAVEN= 


176 Central Avenue, Newark 4, New Jersey 


rel 
Pm resistors... 








characteristics. 


World’s largest 
manufacturer 
of attenuators 
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SPECIFY 
The NEW 


| he 
CAUMWzCTE 
SYNCHRONOUS MO 





S 





Extra reserve strength (30 in. oz. torque 
at 1 r.p.m.) 


Instant start-stop 
Truly synchronous speed — no slip 
Low temperature rise — only 43° C. 


Rugged dependability — mechanical and 
electrical 


Runs in any position 


The Cramer Type 112 (or KX) Synchronous Motor is designed 
especially for instrument and control applications which require 
constant speed and utmost dependability, even under adverse 
environmental conditions. It runs only at synchronous speed 
and stops instantly upon removal of power. Available in many 
output speeds ranging from one revolution per second to one 
revolution per day. 


Write for Bulletin PB-110. 


SPECIALISTS tN TIME CONTROL 


The R. W. CRAMER CO., Yue. 





BOX 8, CENTERBROOK, CONNECTICUT 
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characteristic aids in preventing crey. 
ice corrosion. Because of this sluggish. 
ness, care is required to flow RSy] 
into the joint. The alloy is available jp 
wire of any standard gage. Handy & 
Harman, 82 Fulton St., New York 38. 
N.Y. 
rcle No. 50, Re 


RADIO NOISE FILTER FOR 
FUEL BOOSTER PUMP 


Radio noise filter developed for fue] 
booster pumps weighs 11% oz, and 
measures 3442 in. x 27540 in. OD: re. 
sultant volume is 4.77 cu-in. Center. 
hole design allows access to the drain 





plug of the booster pump. Along with 
meeting environmental and vibration 
requirements of MIL-E-5272A, the 
20-amp continuous-duty filter is en- 
gineered to comp!y with radio noise 
limits specified in MIL-P-5238. The 
Potter Co., Dept. EMC, North Chi- 
cago, Ill. 
No. 51, F 


RECORDING-CONTROLLER 


Electronic recording-controller, _ re- 
cording on a circular, 12-in. chart, 
has either two-position or pulse-pro- 
portional control action. Either can 
be used with two-position valves (elec- 





tric or electric-pilot pneumatic types), 
contactors, or heavy-duty load relays 


They will operate with thermocouples” 


or resistance bulbs. Two-position com 
trol turns heat on when temperature 
is below the control point and cults 
heat off when temperature exceeds it. 
It is recommended for applications 
where temperature changes can be 
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Insulator of KEL-F Plastic Doubles 
as Vital Structural Part in Severe 
250F Water-Immersion Service 


Perfect electrical insulation and 
maintenance of critical spacing of 
electrodes are provided by this 
spacer of KEL-F polymer plastic. 
Even under constant immersion in 
water at 250°F, insulation remains 
high, precision tolerances and di- 
mensions of the spacer-insulator are 
maintained. 

Excellent mechanical properties 
of this fluorocarbon plastic dielec- 
tric under extremes of temperature 
and stress permit the critical spacer 
to be used under heavy spring load- 
ing without deformation or failure. 
Accurately machined grooves in the 
plastic hold O rings to prevent 
liquid leakage. 

McNab Incorporated, New York 
City, machines the spacers from 
rod extruded from unplasticized 
KEL-F polymer by the Resistoflex 
Corporation, Belleville, N. J. Spa- 
cers are used in special conductivity 
cell-valve units manufactured by 
the McNab company for use in 
marine and industrial installations 
producing potable water. 


For further info 
ipplication 
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Insulated Union of KEL-F Plastic 
Carries 400 psi Gas Safely Through 
10 Kv Potential in Atom Research 


A hollow threaded stud of KEL-F 
plastic, one of the best “tough” di- 
electrics, maintains a gas-tight connec- 
tion and effectively insulates the line 
in a high potential field. The plastic 
union is also required to hold a high 
vacuum when used in the nuclear 
research device. 

Used to carry a gas with an ex- 
tremely high diffusion rate, the fluoro- 


carbon plastic’s non-porosity effectively 
blocks leakage. 

The novel coupling was devised by 
the Brookhaven National Laboratory, 
Upton, N. Y. and machined from rod 
extruded from KEL-F polymer Grade 
300 by the Plax Corporation, Hartford, 
Connecticut. 
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DESIGN and PRODUCTION NEWS - CONTINUED FROM PRECEDING Pg 


= Dome of KEL-F Plastic Pressurizes 


CHLORO 
ETHYLENE 


8 Airborne Radar Antenna in Minus 85'F 
—Plus 160°F...Cuts Power Losses 


A “test tube” and machined lock nut 
—both made from KEL-F polymer— 
help maintain this radar “horn” under 
15 psi positive pressure and prevent 
MOLDING See Scalar even at high alti- 
POWDERS tudes. Tough, but resilient, they are 
undamaged by accidental blows, vibra- 
tion or exposure. 

The fluorocarbon plastic remains 
transparent to high frequency pulses 
indefinitely. Zero water absorbing and 
non-wetting, interference from high 
humidity or fungus is cut. 

Rigid but not brittle, the plastic 
tube and lock nut are readily installed 
and removed for servicing without 
danger of breakage or chipping. 

Fluoro Plastics, Inc., custom molders 
of Philadelphia, Pa., compression-mold 
these new radar domes from unplas- 
ticized KEL-F polymer Grade 300. 
The molded tubes are ready for use 
without machining. The lock nut is 
machined from rod stock by the radar 
manufacturer. 





—aa 


For further information ask for 
Application Report E-8333 





Sj if; | - OFF THE PRESS,,, 

Recent Significant KEL-F Teen ne ents or nor 

Polymer Developments... ating KENON polymer. 
cators. 



























Leading molders, extruders and fabri 
cators specialize in the production of mate 
rials and parts made of “Kel-F’’... each 
month this column will a several 
of these companies with their principal 
services and products. 


Auburn Button Works, Inc. 
Auburn, N. Y. 


Injection molding 


DISPERSION 
COATINGS 


Lip seals for liquid oxygen and other 
liquefied gas equipment operating 
at low temperatures are molded now 
of KEL-F plastic. Resiliency at sub- 
zero temperatures, dimensional sta- 
bility and chemical inertness over- 

Bacon industries, inc. come shortcomings of other gasket 


and sealing materials used 


Watertown, Mass. Ha BAe 
Compression & transfer molding Liquid level gauges now have their glasses 


Gaskets & O rings protected by a thin sheet of KEL-F 
20 . plastic. Remaining transparent in- eT CRT 
eas Elco Corporation definitely in spite of contact with 
C Philadelphia, Pa. 


ETHYLENE 
POLYMERS 


highly corrosive chemicals such as 
Injection molding HF, the plastic sheets act as their 
Electronic tube sockets 


own gaskets. 
Electronic Mechanics Inc. | Miniature coil forms are molded of KEL-F 


Clifton, mu. J. . plastic for use in electronic devices ie W. (see 


Extrusion, injection, compression & operating at elevated temperatures. 
transfer molding Types include special models with 
Forming metal inserts. 


Rod, tube & sheet 
Coil forms & tube sockets 
Diaphragms & gaskets 


A. Gusmer, Inc. 


Quality test for use by the manufacturer 
of trifluorochloroethylene polymer 
parts (the “Z.S.T.” test) has been 


Stalpic Division developed and field-tested by Kellogg. 

brid Test is simple, requires no special 
Weeds yi 5. training. Equipment is automatic, oh 
Corrosion control eliminates the human error factor in 


Dispersion application i test, results. 





R) Registered trade-mark for The M. W. K , fiuorocarbon Polymer 





AGE detected by thermocouple or resistance 
—— bulb. 

Pulse-proportional control changes 
| heat input according to the magnitude 
| of temperature change. Its proportion 

band is continuously adjustable from 
0 to 20 per cent. Recommended for 
continuous and other processes having 
similar control characteristics, where 
load changes are relatively small, and 
where temperature changes cannot be 
detected quickly. The two types of 
controller consist of potentiometer 
pyrometer and resistance thermometer 
models. In both types the recording 
system has only 3 moving parts. 
Accuracy is + % of 1 per cent of 
scale range; sensitive %y of 1 per 
cent of scale range. Full-scale travel 
in 4. sec. The 23-scale ranges extend 
from 320 to 200 F, to 0 to 3000 F. 
Thermo Electric Co., Inc., 109 5th 
§t., Saddle River Township, Rochelle 
Park Post Office, N. J. 
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CAM-TYPE ROTARY RELAY 


Combining relay and stepping switch 
functions, cam-type rotary relay, 
Series OCS, is 3% in. x 2% in. x 1542 
in. and weighs from 14 to 20 oz, de- 
pending on design. Providing cam 
switching, with performance records 





40-VOLT Inverse Cell Rating 
@ combination of Combined with: 





| outstanding features Low tZARACE — 
only 2 milliamperes per square inch average 
that results in ..- one-half that of conventional rectifiers. 
Sess | LOW INVERSE LOSS... 
| DE" MORE WATTS heating as a result of low inverse loss at 
er high voltage averages less than 5°C—one- 
fabri- PER DOLLAR half that of conventional rectifiers. 
HIGH DIELECTRIC QUALITY... 
annie tin : INITIAL COST withstand surges up to twice rated voltage, 
in excess of 250,000,000 high-speec 
operations, it can replace latch-in type PLUS the advantages of 
relays for alternate on-off operations. LOWER 
For stepping operations, it can be ANNUAL COST H | G H A M B | E N T 
driven self-interruptedly to produce a Operate in ambient temperatures up to 125°C. 
time cycle, or for homing. Automatic No derating for 50°C. 
Electric Sales Corp 1033 West Van Operate at temperatures that would destroy ordi- 
Buren St.. Chicago 7. Il. WRITE TODAY nary rectifiers—withstand accidental temperature 


excesses due to overload or cooling malfunction. 


Circle No. 53, Reader Inquiry Facility, page 233 
ING for complete LONG LIFE 


y information Newly developed inorganic barrier is inherently 
LONG LIFE ” stable. Inverse characteristics actually improve with 
SOLDERING IRON TIPS ; use. Life test now past 25,000-hour mark. 


As a result of their design, Hexclad 
GG soldering iron tips are said to outlast 


e a ege 
plain copper tips as much as ten to Vickers Builds Better Rectifiers 
one, with practically no loss of heat. e° Ec, 

| —— 


| a 
eet: ld] SVICKERS ELECTRIC DIVISION 
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For long life, tips have a heavy dura, 


ble coating of iron alloy over gq 
: base on all exposed surfaces, laa 
- os part of the plug tips also have a goat. 
F a ing, to protect against oxidation of the 


copper; this coating, however, is guf. 

Athi maelil ficiently thin so that good heat trang. 

fer to the tip is maintained. Tips te. 

ails tain their original shape because they 

do not erode or pit, thus deliver the 

same heat consistently. They are fy,. 

nished tinned ready to use. Hexagon 
Electric Co., 161 W. Clay Ave 

Roselle Park, N.J. b 
Circle No. 54, Reader 
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REVERSING SWITCH FOR 
CAPACITOR-START MOTOR 
Single-phase, capacitor-start type elec. 
tric motors in ratings up to 2 hp cap 
be instantly reversed with the Positrol 
drum reversing switch. A special cir. 
Col " cuit and momentary contact pole in 


the switch, which is connected to the 
BOBBINS 








Our special machinery and high production methods work in com- 
bination with rigid quality control to provide you with the finest 
in coil bobbins at lowest possible cost. 


Your specifications are met to the most critical tolerances. Work- 
manship is precise and carefully inspected. You can order in 
quantity, in any size or shape, flanges of all types, and be sure of 
uniformity throughout. Only fine dielectric materials are used — 
kraft, fish paper, acetate, phenol impregnated or combinations. 





motor centrifugal switch, accom- 


With Precision Bobbins you eliminate rejects, waste, loss of time— |  plishes instant-reversing of the motor 
get better coils at less cost. Prove it to yourself! Send specifications shaft when the drum switch is oper. 
a stein: talcdee Wensbune | ated. The switch can also be used 


to reverse polyphase motors with 
ratings up to 2 hp, as well as with 
% hp d-c motors. Gayston Corp., 1219 
Ray St., Dayton, Ohio. 
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PRECISION LOW COST PAPER TUBES | 


Order in any length, size, shape, I.D. or 
O.D. and in any quantity. Precision Paper 
Tubes are crush resistant and light weight, 
with exeellent dimensional stability. They 
are fabricated to the same high standards 
governing Precision Bobbins. 


POTENTIAL 
MOTOR-STARTING RELAY 
Male quick-disconnect terminals in- 
troduced on manufacturer's potential 
Sead for camoles end Arbor Lint of ever 2000 sizes | motor-starting relays fit female con- 





Sales Representatives in: 


New England: Missouri, Southern lilinois, lowa: 

Framingham, Massachusetts, Framingham 7091 St. Louis, Missouri, Sterling 2318 

Metropolitan New York, New Jersey: Maryland: 

Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-3211 

Upstate New York: Philadelphia, Camden: 

Syracuse, New York, Syracuse 76-8056 Philadelphia, Pa., Chestnut Hill 8-0282 

Northern Ohio, Western Pennsylvania: California: 

Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycamore 8-3919 

indiona, Southern Ohio: Canada: | 
Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 
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L00K AT YOUR MAGNET WIRE SPECIFICATION! 


THERE’S A ROEBLING MAGNET WIRE 
T0 MEET IT EXACTLY...ECONOMICALLY 


THERE’S NO NEED TODAY for searching, shopping or experiment- 
ing...in Roebling’s complete magnet wire line there’s the right wire 
and insulation for your exact winding requirements and for completely 
dependable service performance. 

Here are a few of the Roebling Magnet Wires currently being used 
successfully by all types of manufacturers the world over: 





ROEVAR TYPE F 


















































































Size Range Temperature 
ription W.G. 
ROEVAR TYPE HF Descrip Type AWG 
el Single ROEVAR | Type F i ae Class A 
ie lie Te assuaiesieieh aise aactats: Ea ea nD posaseie 
| 
| 
ROEVAR TYPE TF j_Menynorvan | tmenr | ta | Class a 
 —ee Triple ROEVAR | Type TF | enn Class A 
Siesta eee iectnesemeacinnc ee sama : ee reine aa 
Quadruple ROEVAR Type QF 8 — 30 Class A 
ROEVAR TYPE QF poneneipensinsasnestgiaeptertucrennieicenneneeessssescesneiene be oie a ent 
ROEVAR and Cotton Type FC, HFC, FOC, HFDC 8 — 32 Class A 
sadlaestiaaaiea iets iadaimeaaitianeiniaad +— scinaiediatamarlciniganiasiniaaeiigtianteataadalsasieildiaiageaiaeda - — —— 
; ROEVAR and ROEGLAS Type FG, HFG, FDG, HFDG | 8-14 | 
ROEVAR COTTON TYPE FC — ae ae ee ee ae 
— Plain Enamel | Type E | 14— 44 Class A 
emote ———————we EE —— oe I 
Nylon Enamel Type SN, HN, TN | age Class A 
ENAMEL TYPE E as pe Janae —+—_—__——_—__}+—— - 
ROEVAR-Nylon Enamel Type FN, HFN, TFN 14 — 30 Class A 
ROEBOND Type 1, 2,3 23 — 32 | Class A 
DOUBLE COTTON TYPE DC Untreated Class 0 
Cotton | Type C, DC 4/0 — 30 Treated Class A 
“Sau ROEGLAS Type G, DG 4/0—14 Class B 
DOUBLE ROEGLAS TYPE DG ROEGLAS with Type G Silicone | 
Silicone Binder DG Silicone | a= Ciaeg. 
treated Class 0 
Square Double Cotton Type $Q.DC ‘| 1/0 — 14 Un 
ROEGLAS TYPE FG a incl | eee 
. Rectangular Double Untreated Class 0 
Cotton Type DC Treated Class A 
siteunesinedinbeitiamaniiiianiaas } wiakaseasiansiettiia J | a ae secsitainsiapeamenseaniaiidisaiaaamnaa sie a ccna 
Square ROEGLAS Type $Q.G, $Q.0G | 1/0-14 | Class B 
ii ‘ihe 5 a acco steht edalaclaateae isd 
Rectangular ROEGLAS | ‘Type G, 0G | | Class B 
Square ROEGLAS with } Type S$Q.G Silicone, 
Silicone Binder $Q.DG Silicone 1/0 — 14 Class # 
Sa i | ees oe i. sii eel tee aus 
Rectangular ROEGLAS Type G Silicone, | Class # 
with Silicone Binder DG Silicone | 
A ded de ROETEMP Round, Square, 1/0 — 10 
ay (Mylar-Quinterra) Rectangular Class B 
RECTANGULAR COTTON TYPE DC nee ana rnc ennie ere Seen ae caneteetaainnen 
Paper Various types and Untreated Class O 
combinations | Treated Class A 
Paper-Cotton Various types and Untreated Class 0 
RECTANGULAR ROEGLAS TYPE DG combinations Treated Class A 
Write for literature describing the complete Roebling [RRS 2 r. ] | B ie Es =) A 
Magnet Wire line. John A. Roebling’s Sons Corpora- all . 
tion, Trenton 3. N. J. . Subsidiary of The Colorado Fuel and-Iron Corporation 





_— 


JOHN A. ROEBLING’S SONS CORPORATION, TRENTON 2, N.J. eRaNcHeEsS: ATLANTA, 934 AVON AVE. + BOSTON, 51 SLEEPER ST. 4&5 PITTSBURGH ST.* CHICAGO, 


$625 W. ROOSEVELT RO. + CINCINNATI, 3253 FREDONIA AVE. + CLEVELAND, 13225 LAKEWOOD HGTS. BLVD. + DENVER, 4801 JACKSON ST.+ DETROIT, 915 
FISHER BLOG. + HOUSTON, 6216 NAVIGATION BLVO. + LOS ANGELES, $340 €. HARBOR ST. + NEW YORK, 19 RECTOR ST. + ODESSA, TEXAS, 1920 £. 2ND 
ST. + PHILADELPHIA, 230 VINE ST. + PITTSBURGH, ROOM 239, HENRY W. OLIVER BLOG. + ROCHESTER, 1 FLINT ST + ST. LOUIS, 3001 DELMAR BLVO. + SALT 


GARE CITY, S26 W. OTH SOUTH ST.*+ SAN FRANCISCO, 1740 17H ST.+ SEATTLE, 900 IST AVE. S.* TULSA. 321 N. CHEYENNE ST.* EXPORT SALES OFFICE, 
TRENTON 2, N. u. 
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FORD INSTRUMENT COMPANY 


PRECISION 


A-C Rate 
Generators 


and 


single-shaft 
servo packages 

























e offered in 60cy and 400cy models 
@ extremely stable, linear units with high voltage output 
e available temperature compensated for wide ambient range 







These a-c rate generators are designed for any use which requires a 
high degree of accuracy in the linear translation of rotational motion 
into voltage. They are especially valuable in servo systems to stabilize 
responses, and can be provided in convenient single-shaft 
packages with a wide variety of precision servo motors. 


FOR FULL DETAILS IN ILLUSTRATED BRO- 
CHURE, WRITE TODAY. ADDRESS BOX EM 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N.Y. 





RECORDS 
TWO INDEPENDENT 
VARIABLES FROM 
ANALOG OR DIGITAL 
INPUTS 


X-Y PLOTTER 
ann RECORDER 


A compact, desk-size unit 
designed for general purpose 
graphic seein from analo 

or digital inputs with ae 
ard Librascope converters or 
special modifications engi- 
neered to customer require- 
ments. Unique pen travel, 
fast and cecal. Full 
chart visibility allowing 
curve generation to be ob- 
served at all times. Write for 
detailed catalog information. 














Mechanical and electrical 
analog computers, digital 

computers, input-output 
devices and components. 


Computers and Controls 


IBRASCOPE 


A SUERIOARY OF GERERAL PRECISION EQUIPMENT CORPORATION 


1607 FLOWER ST., GLENDALE, CALIF. 


Oe a Wee We 
ee aa eel ee 


nections of the Ark-Les or Amp type 
They are available with either hori. 
zontal or vertical connections and are 
said to be lower in cost than compar- 
able screw terminals. Illustrated relg 
shows maximum terminal arranges 
available. R-B-M Div., Essex Wire 
Corp., Logansport, Ind. 

Circle No. 57, Reader Inquiry Fa lity, page 233. 


SUBMINIATURE 
TUBE HOLDERS 


Designed for use in printed circuitry 
and similar limited-space applications 
where it is necessary to hold tubes 
and components securely against shock 
and vibration, vertical subminiature 
tube holders will withstand a vibra- 
tion of 5 g at 500 cycles. They have 


a mounting tab at right angles to the 
axis of the component, and are avail- 
able for 0.375 and 0.500 in. diam. 
The tube holders are made of irridite- 
dipped cadmium-plated spring steel 
(per MILSPEC QQ-P-416-B-11) tor 


military use, or commercial finish for 


general industrial use. Atlas E-E 
Corp., Bedford Airport, Bedford, 
Mass. 
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END-MOUNTING FHP MOTORS 


End-mounted _ fractional-horsepower 
motor is equipped with a_ special 
grease that aids the ball bearings to 
absorb heavy end-thrust loads easily. 
Slot- and between-phase insulation of 
Mylar polyester film, Formex wire and 
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»+ A SIMPLE, INEXPENSIVE JOB FOR BOUND BROOK 


You don’t need a time-study crew to tell you this part might cost you its weight in 
gold, produced the old-fashioned way. When your men machine away alternate teeth, 
every motion costs you money. Bound Brook produces bronze and brass gears and 
other parts like these by improved processes of powder metallurgy ... and in volume 
at a fraction of the cost of machining. Finished parts are smooth, burr-free; well 
within the tolerances required; identical in strength and density. In producing parts 
of metal powder results depend upon the skill, the equipment, the capacity, and man- 
agement’s ability to keep delivery-date promises. Write or wire Bound Brook direct, 
or telephone the Bound Brook man nearest you to learn why Bound Brook can give 


you the results you want, lower costs; faster production; with parts of bronze, brass 
or iron, or with bearings of bronze or iron. 


UU ea 


BOUND BROOK OIL-LESS ndash hae CO., EST. 1883, BOUND BROOK, N. J. 
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TANTALUM ANODE AND XENON GAS FILLING 
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Glyptal varnish make stator windip 
highly resistant to heat, aging, man 
ture, and electrical stresses. Venti}. 
tion is provided by a large, cast-aly. 
minum fan. 

Motor is available in open, and 
totally-enclosed, fan-cooled models 
NEMA size 56C face-mounting, The 
capacitor-start and polyphase Open 
models are especially designed fo, 
| operation of close-coupled centrifugal 
| pumps. Mounted either vertically oy 
horizontally, they are suited for cop. 
tinuous or intermittent operation. The 
totally-enclosed, fan-cooled model jg 
especially designed for applications 
located in dirty or unfavorable condi- 
tions, such as certain machine tools 
compressors and materials handling 
system. Both models are available jn 
ratings of %4, 1725 rpm, to 1 hp, 3450 
rpm. General Electric Co., 1 River 
Rd., Schenectady 5, N.Y. 


Circle No. 59, Recder » Facility 
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Laboratory 


and 


Engineering 
Equipment 





ELECTRO-GRAPHIC 
DETECTOR SYSTEM 


| Simplifying the checking and trouble- 
| shooting of complex control equip- 
ment, the Electrographic Detector 
consists of separate electrical circuits 
wired to schematic electrical diagrams. 
The wired-in electrical diagrams, 





a 


placed between sheets of transparent 
plastic and mounted in separate il- 
| luminated panels, are equipped with 
terminal check points and sequence 
indicating lights. Each terminal rep- 
resents a connection between two con- 
tacts in the electrical control. A 
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238, Delco fractional and _ integral 
motors are readily available in a 
wide range of sizes to assure you 


= of the best running mate your 
product can have. 
‘ | | 
DELCO PRODUCTS 
DIVISION OF 
yy GENERAL MOTORS CORPORATION 
“ DAYTON 1, OHIO 
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ECONOMICAL WATERAIL DELIVERY 


































You 


in Newport 


find both economy and service 


teel’s location in the 
midst of today’s greatest industrial 
development. From here great truck- 
ng lines fan out across the nation; 
here seven major railroads converge, 
and barges load for many points on 
the Mississippi-Ohio River system. 
Producing an ever-widening variety 
of quality steel on the most modern 
new facilities, Newport is in excellent 
position to meet your every specifica- 
tion in quality, dependability and 
ea delivery. Let us tell you more 
about our ability to serve this area's 


expanding industry. 






COLD-ROLLED STEEL SHEETS 
soon available from new mill 


now nearing completion. 


YOUR CONFIDENCE IS JUSTIFIED WHERE THIS FLAG FLIES 


208 


Newport Steel is situated on the Mis- 
sissippi-Ohio River system and the 
great Cincinnati rail hub. With the 
advantage of location, new river 
barge facilities and seven major rail- 
roads, Newport gives economical, 
dependable delivery to industrial 
areas throughout the Middle West 
and South. 


PRODUCTS OF 

NEWPORT STEEL 
Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Electric Weld Line Pipe 
Hot-Rolled Sheets 
Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 
Hot-Rolled Pickled Sheets 
Electrical Sheets 
Alloy Sheets and Plates 
Roofing and Siding 
Eave Trough and Conductor Pipe 
Culverts 


CORPORATION 
NEWPORT, KENTUCKY 


A SUBSIDIARY OF MERRITT-CHAPMAN & SCOTT CORPORATION 
//f 





grounded test probe inserted in the 
terminal check points, provides , 
means for determining the exact loca. 
tion of the defect. The series of lights 
located adjacent to the diagram, indi. 
cate the progressive operation of the 
equipment through its entire cycle 
that stoppage or malfunction is readily 
apparent. , 

The detector system is designed fo; 
use with unitized electrical contro} 
systems of the step-type design. How. 
ever, with certain modifications, jt js 
also possible to adapt it for use with 
other types of electrical controls. 
W. F. & John Barnes Co., Electrical 
Div., 301 S. Water St., Rockford, [I], 

e No. 60, Reader 233 
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OSCILLOSCOPE: CAMERA 


Using the Polaroid-Land principle, 
Special 1:1 FPO Polaroid oscilloscope 
camera delivers a photograph of single 
transients or identical repetitive phe- 
nomena that appear on the cathode- 
ray tube shortly after they have oc- 
curred. It has the facility to record 
phenomena from a 5-in. cathode-ray 
tube at a 1:1] ratio on Polaroid Land 
film. Evaluation of fine detail in com- 
plex phenomena patterns is one of the 
primary justifications for the camera’s 
use. 

Camera is designed to mount on any 
electronic device having a 5-in. tube 
and a bezel measuring 55 in, OD, 





by virtue of the constriction ring sup- 
plied as part of the camera assembly. 
It offers a single image per print, 
using a special f/1.9 oscillo-anastigmat 
lens. Neither focusing darkroom proc- 
essing necessary. For quick and easy 
evaluation, a grid may be recorded 
directly on the print, or, if no grid is 
recorded, one may be laid over the 
finished print as the image is life 
size. 

The camera is equipped with 4 
75 mm f/1.9 Wollensak Oscilloanas- 
tigmat with a No. 3 Alphax shutter 
having speeds of 1 sec to 1/100 sec, 
time and bulb. Print area is 3 x 4 im. 
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AVAILABLE FROM STOCK 


FOR IMMEDIATE DELIVERY 
BY IRVINGTON 


POLYESTER FILM 
LAMINATED INSULATION 


IN OVER TWENTY COMBINATIONS 


Class A and Class B varieties 
to meet your requirements 


Irvington stocks —for immediate delivery in any quantity — many 
varieties of polyester film laminated with kraft or rag . .. woven glass 
or asbestos . . . in duplex and triplex constructions. 


The exceptional dielectric strength and heat stability of tough, strong 
polyester film make it ideally suited for slot and phase insulation in Leck te 
today’s compact motors, and for coil, relay and dry type transformer 


insulation. IRVI NGTON 


for Insulation Leadership 
SPECIAL ADHESIVES PREVENT DELAMINATION INSULATING VARNISHES 


To the unequaled advantages of polyester film Irvington has made a VARNISHED CAMBRIC 
further contribution: the development of special adhesives for bond- VARNISHED PAPER 
ing the film to all common Class A and B materials. Impervious to ane tn 
heat or solvents, these adhesives provide effective insurance against ee eee 


‘ CLASS “H" INSULATION 
delamination. 


Write for technical data and a folder containing samples of some 
of the hundreds of combinations available from Irvington. 


IRVINGTON instcaronr 
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


9 ARGYLE TERRACE, IRVINGTON 11,N.J. © PLANTS: IRVINGTON, N. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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Co., producers of motor controls, use 
al CS-6 automatic wire cutting and 
stripping machines in their Milwaukee plant. 


3000 STRIPPED WIRE LEADS in one hour 
..-each precision-cut with both ends per- 
fectly stripped. That’s the speedy pace set 
by the Artos CS-6 in producing wire leads 
up to 15 inches in length! Production 
rates vary in proportion to the length cut. 

Highly accurate machine operation reduces 
work spoilage to an absolute minimum. Errors 


due to the human element are eliminated. There 
is no cutting of strands or nicking of solid wire. 


PROVED PERFORMANCE 
Time-consuming hand stripping jobs which 
once were a bottleneck in many plants are gone 
forever. As a result, Artos automatic wire 
strippers are paying their way in the mass pro- 
duction of television and radio sets, electrical 
appliances, motor controls and instruments of 
all kinds. 

Plan now to cut wire stripping costs in 
your plant...with the high speed, automatic 
Artos CS-6. 


CS-6 CAPACITY 
Finished Wire Leads Per Hour: 
lengths to 15’’, 3000; 64'’-97” lengths, 500. 


Stripping Length: 142'' max. both ends. 
Cutting Length: max., 97’’; min., 2’’; special, 74"’. 


WRITE FOR 
BULLETIN 


ARTOS?r 


2741 South 28th Street © 





Descriptive technical sheet tells how the Artos 
CS-6 can save you money, manpower and time. 


Avtomatic Wire Cutting and Stripping 








ee 
2-Conductor Twisted Wire 








Single Conductor Solid Wire 
= EEE 


2-Conductor Parallel 
Stranded Wire 


a Se 
300 Ohm Television Wire 


SL 
SJ Cord 


ai ey 
Heater Cord 


Braided Cord With 
Rubber Jacket 









NOCINEFERING CO. 


Milwaukee 46, Wisconsin. 








Available accessories include a Wol 
lensak Opal filter for presolarization 
of the film; a round base bezel which 
can be adapted to most Oscilloscopes 
having bezels larger than 5% in. Op 
or those having bezels too small to 
be fitted by means of a gasket; ang 
a square base bezel for use on 0s- 
cilloscopes having no bezel and pro- 
vided with a square filter and grid 
holder. Commercial Cameras, Fair. 
child Camera and Instrument Corp, 
Robbins Lane, Syosset, L. 1, N.Y. _ 


Circle No. 61, Reader Inquiry Facility, page 233 


CATHODE-RAY 
OSCILLOGRAPH 


Capable of precise measurements of 
time and amplitude from d-c to 5 me, 
Model 327 cathode-ray oscillograph 
brings to medium frequency investiga- 
tions the precision of a laboratory- 
quality instrument at low cost. A 
combination of precisely calibrated 


sweeps, excellent sensitivity, and cali- 
brated vertical amplifier provide a 
instrument. To 


versatile ensure ac- 





curacy a Du Mont Type 5 AMP- 
Mono-accelator cathode-ray tube is 
used. The linear vertical amplifier can 
be precisely calibrated for full-scale 
deflection, making the Type 327 an 
accurate cathode-ray voltmeter. 
The fifty-nine calibrated steps of the 
sweep generator cover the range of 1 
sec to | microsec duration on a 4-in. 
scale. Printed wiring is used through- 
out. An illuminated scale, variable 
from zero illumination to high bright- 
ness for photography is supplied as 
standard. Dimensions: 15% in. x 12% 
in. x 22 in. It weighs 65 Ib. Allen B. 
Du Mont Laboratories, Inc., 760 
Bloomfield Ave., Clifton, N.J. 
Circle No. 62, Reader WU page 233. 
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Waterbury Phosphor Bronze & Nickel Silver 
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You can expect uniformly successful re- 
sults from every coil of Waterbury Rolling 
Mills Phosphor Bronze and Nickel Silver. 
Here is the reason why. 

WATERBURY’S QUALITY CONTROL keeps 
a close watch on the metal from 
composition, through processing to ship- 
ment. Raw materials are carefully selected, 
combined and processed under the 
constant scrutiny of Waterbury’s 
metallurgical laboratory. This assures a 
consistency of grain size and structure plus 
physical and electrical properties that 
give you uninterrupted success in 
your application. 

Remember also, that Waterbury’s 
metallurgical experience is available to 
help you on specific problems. 

Specify Waterbury Rolling Mills 
phosphor bronze and nickel silver. 

You can order it from the office nearest 
you. You'll get fast delivery too. 


WATERBURY ROLLING MILLS, INC. Established 1906 

Main Office: Waterbury, Conn. *¢ Plaza 4-5131 

New York Representative: J. A. Wilson Metal Products Co., 350 Madison Ave. * VWAnderbilt 6-1246 
Chicago Representative: General Steel Warehouse Co., Inc., 1830 Kostner Ave. * BElmont 5-4266 
Philadelphia Area Representative: John McNichol, 16 West Mill Rd., Flourtown, Pa. * WHitemarsh 8-1869 
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LOWER PRICE 


In response to many requests, G. M. 
Giannini & Co., Inc. now offers a new 
LOWER PRICED model in the high 
performance SPIRALPOT. Having the 
same infinite resolution and noiseless 
slide wire operation as the other 
SPIRALPOT models, the new Model 
85175A is available with a bushing 
mount, sleeve bearings, and linearities 
of +0.1% and +0.05%. 







FEATURES: 


Lo. vr. 
sr 
MODEL \% 
Pt th] aa 
Weight: .13 Lbs., Dia 
1.5” Resist. 2 ohms /360° to 
Vel UE wat Le 3 & 
10 turns standard 
Ce Deeb Mn bees 


per 10 turns 


MODEL 
SSI7TIA 


- 


1 to 10 turns Lineari- 
ties: +0.1% to +-0.025%. 
Resistances: 2 to 2500 

ohms. Ball Bearing: 


Syncro- 
mount. OTHER 
MODELS 
AVAILABLE 


11 to 40 turns. 


oS aati: 


Product of Electromechanical Division 
EAST ORANGE, NEW JERSEY 


for information write 
G. M. GIANNINI & CO. INC. 
PASADENA 1, CALIFORNIA 
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Literature for the Asking 





To obtain copies of these publications 
circle item number on_ postcard in 
Reader Inquiry Facility, page 233. 


GLASS-REINFORCED MOLDABLE 
SHEETS — New glass-filament-rein- 
forced plastics, available as formable 
sheet stock, features uniformity of 
properties and eliminates need for 
handwork in “lay-up” or production. 
Containing lineally aligned glass fila- 
ments, individual sheets are plyed 
together within the laminate to give 
either an isotropic or directional 
strength pattern to the structure. Ten- 
sile strength is about 21,000 psi. 
Other properties and characteristics 
of Scotchply reinforced plastics are 
given in an illustrated brochure. Min- 
nesota Mining and Manufacturing Co. 
Circle No. 63, Re 


der Inquiry Facility, page 233 
ROLLER GEAR DRIVES—Expanded 
line of standard roller gear drives for 
high-speed precision indexing is de- 
scribed in 20-page Catalog 105. Data 
are given for both components and 
housed units. Included are load-rating 
and dimension tables, as well as se- 
lection aids and methods and formulas 
for calculating load requirements. Fer- 
guson Machine & Tool Co., Inc. 
Circle No. 64, Reader Inquiry Facility, page 
FINE WIRE, FOILS, RIBBONS — 
Techniques and advantages of avail- 
able methods for bare-drawing wire 
are discussed in a 4-page pamphlet 
announcing facilities for producing 
wires as fine as 0.004 in. and rolling 
sheet down to 0.001 in. and thinner. 
Resistance wires, metallic ribbon, thin 
foil and thermo-element wires are 
among the products described. Baker 
& Co., Inc. 
No. 65, Reader Inquiry Facility 


ALUMINUM ALLOYS, FORMS 
Available aluminum alloys and forms, 
together with their properties and 
applications, are discussed in a 24- 
page booklet. Sections are devoted to: 
Characteristics of Aluminum; Fabri- 
cating and Finishing Aluminum; New 
Alloy Designations; Extrusions; and 
Wire, Rod and Bar. Information is 
also provided on casting alloys and 
other products. Kaiser Aluminum & 
Chemical Sales, Inc. 

No. 66, Reader Inquiry Facility, page 233 


ELECTRIC ADJUSTABLE-SPEED 
DRIVE—Packaged, all-electric adjust- 
able-voltage d-c drive operating from 


a-c power is described in Bulletin 
GEA-6180. Features include separate 
section for unit-starting equipment, 
newly designed motor-generator set 
and improved _ protection. Ratings 
range from 15 to 30 hp and speed 
ranges from 8:1 to 50:1. Advantages 
are pointed and standard optional fea. 
tures described. General Electric Co 
ircle No. 67, Recder I ' ; 


Page 233, 
SILICONE-RUBBER MOLDED 
PARTS—Formulation of its own sjlj. 
cone rubber compound to achieve 
properties required for a given appli- 
cation is a feature of services offered 
by fabricator of custom-made silicone 
rubber parts. Eight-page pamphlet 
also shows and describes typical parts 
produced. Interesting applications 
shown in a series of case histories 
include an electronic eye seal for elec. 
tric ranges and a toggle switch seal, 
Acushnet Process Co. 

rcle No. 68, Reader Inquiry Facility, page 233, 


SUBMINIATURE GLASS GERMAN. 
IUM DIODES—Featuring gold-bond- 
ed construction, series of subminiature 
glass germanium diodes described in 
a file folder include general-purpose, 
high-temperature, high-conductance 
and high-resistance diodes. Computer 
diodes are also available. Included is 
high-resistance Type 8G which offers 
an inverse resistance of 5 megohms 
at 100 volts inverse. Transitron Elec- 
tronic Corp. 

No. 69, Reader Inquiry Facility, page 233 


ELECTROSTRICTIVE RELAY -— In- 
stead of an electromagnetic coil, Capa- 
switch has as its actuating unit a spe- 
cial ceramic capacitor which transfers 
contacts when charged and retransfers 
them when discharged. Described in 
a 4-page brochure, relay is rated at 
1 amp at 125 volts a-c, resistive. 
Also available is first issue of a Tech- 
nical Bulletin, discussing photoelectric 
applications of relay. Mullenbach 
Electrical Manufacturing Co. 

No. 70, Reader Inquiry Facility, page 233 


EPOXY RESIN ADHESIVES—Epoxy 
resin adhesives with tensile shear 
strength up to 4500 psi with steel, 
and 3000 psi with aluminum, are cov- 
ered in a 16-page brochure. Adhesives 
are two-component systems; complete 
cures are possible within 1 hr at 
200 F. Also described is a new line 
of epoxy resin formulations, supplied 
without filler content, for encapsulat- 
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Tey 


AND D.C. 
MOTORS 





1/45 to 1/30 H.P. 1/40 to 1/12 H.P. 1/75 to 1/20 H.-P. 1/15 to 1/8 H.P. 1/40 to 1/20 HP. 1/16 to 1/8 HP, 





THE MOST COMPLETE LINE OF 


#1112 





1/12 to 1/6 H.P. 1/50 to 1/13 H.P., 1/35 to 1/10 HP. 1/200 to 1/75 H.P. 1/20 to 1/10 H.P. 1/40 to 1/20 H.P; 1/8 to 1/2 H.P. 


FRACTIONAL HORSEPOWER MOTORS 





F800A #800C #800D #28008 3000 GEAR MOTOR 
: x , 
SHADED th Ve 
= 
POLE Ge 3 \ 
MOTORS 
1/2000 to 1/4500 H.P. 1/200 to 1/80 H.P 1/200 to 1/80 H.P 1/200 to 1/80 H.P. 1/30 to 1/70 H.P. OUTPUT 120 IN.-LB. 





iu THE ENTIRE INOUE TS Tt. . 








2500 
INDUCTION 
MOTORS 
1/25 to 1/15 HP. 1/15 to 1/8 H.P. SERVO MOTOR 1/300 to 1/1400 H.P. 1/100 to 1/15 H.P. 1/25 to 1/4 H.P., 
Universal and Direct Current Motors 1/1000 to 1/2 H.P. cooperate with you in selecting the right motor 
@ Shaded Pole Motors 1/2000 to 1/8 H.P. for your application. 
®@ Induction Motors 1/1400 to 1/4 H.P. 
@ Dynamotors @ Blowers @ Gear Motors Howard motors have been used in more than 85,000 
applications over the past 20 years by the leading 
The motors illustrated on this page represent the versatility companies of America. 


of Howard fractional H.P. motors. Catalog pages are 
available on all motors illustrated as well as gear 
units, mounting bases and blowers. 


DEPT. EM-12 « HOWARD INDUSTRIES, INC. ¢ RACINE, WIS. 





win 
— 


HOWARD 


If you have a fractional H.P. motor application, check with 
Howard. Our engineering department will be glad to 


SALES OFFICES: 208 S. La Salle St., Chicago 4 + 942 S$ La Brea Ave., Los Angeles 36 + Room 4822, Empire State Bldg., New York I 


DIVISIONS: ENO ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUSTS 
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ing electrical components and for part. 
ing, impregnating or laminating appli. 
cations. Armstrong Products Co, 

Circle No. 71, Reader Inquiry Facility, Page 233, 


PUMPS-—Suitable for use on machine 
tools, bakery and similar types of 
















“Maverick” usually spells 
trouble, on the production line as 
well as out on the range. Being 
an unknown quantity or a 
“Johnny-come-lately,” it leaves 
room for genuine doubt both as to 
performance and to quality. 

And that’s the reason so many 
experienced buyers— production 
experts to supervisors — insist 

on Kester... the one “brand” 
that is synonymous with the best 


ss 
Sorts 
SS et ae 
SS ZH 
~~ — 


cr 


Insist on Kester for the exact job-engineered 
Solder you require; 8 major Fluxes in 

Core Solder, available in 5 core openings. Also 
... Kester Solid Wire and Bar Solder, 

Kester “Solderforms” and Kester Fluxes. 


WRITE TODAY for Kester’s NEW 
78-Page Informative Textbook, 
“SOLDER . . . its fundamentals and usage” 
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SOLDER COMPANY 


4209 WRIGHTWOOD AVENUE + CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY « BRANTFORD, CANADA 





long CIRCULATING AND COOLANT 
| 
| 
| 





equipment are the horizontal, vertica} 
and immersion-type Motorpumps de. 
scribed in a 20-page publication, Form 
7074-D. Also described are cradle and 
flange-mounted units meeting JIc 
standards. Data are provided on frac. 
tional- and integral-horsepower sizes. 
Performance curves, cross _ sections 
and other illustrations are included, 
Ingersoll-Rand Co. 

Circle No. 72, Reader Inquiry Facility, page 233, 


EQUIPMENT FANS—Eighty stand. 
ard models of Axivane fans for elec. 
tronic and aviation applications are 
described in bulletin J-614. F eaturing 
aluminum and magnesium construc. 
tion, fans are suitable for 20 to 6000 
cfm at pressures from 0.5 in. to 70 in, 
and from 0.0025 to 12 hp. Line in- 
cludes 60- and 400-cycle a-c and 
27-volt d-c models. Weights vary 
from 10 oz to 51 lb. Joy Manufactur- 
ing Co. 

Circle No. 73, Reader Inquiry Facility. page 233, 


SELENIUM RECTIFIERS, DIODES 
—Hermetically sealed selenium recti- 
fiers, as well as half-wave, axial-lead 
assemblies and full-wave, bridge types 
are described in an illustrated catalog 
also providing data on two sizes of 
selenium diodes hermetically sealed 
by a metalized glass-to-metal bond. 
Suitable for applications up to 1 me, 
the diodes offer very high back re- 
sistance and low forward resistance. 
International Resistance Co. 

Circle No. 74, Reader Inquiry Facility, page 233 


COPPER ELECTRIC CONNEC- 
TORS—Use of 100 per cent pure elec- 
trolytic seamless copper is a feature 
of the wide variety of solderless lugs, 
connectors, neutral bars and terminal 
block connectors, described in an il- 
lustrated catalog. Among other prod- 
ucts shown and discussed are shading 
coils for motors and fabricated tubes. 
Also available are molded terminal 
blocks, consisting of three parts, 
which can be assembled to meet given 
requirements. Ilsco Corp. 

Circle No. 75, Reader Inquiry Facility, page 233. 


ELECTRICAL GLASS — Versatility 
of glass, as well as the variety of elec- 
trical properties which it can possess, 
is pointed out in an illustrated bro- 
chure, mentioning such advantages as 
high dielectric strength and low power 
factor. Developments and applications 
described include metallized glass, 
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... precision-engineered business machine made even more 
efficient, and less costly to manufacture through the use of 


Waldes Truarc Retaining Rings. 


Electric Motor Governor 


Old Way. Collector Disc as- 
sembly was formerly riveted, 
requiring skilled labor. Riv- 
eted Collector Disc could not 
be removed in the field. 


Truare Way. Truarc Ring 
(series 5100) replaces rivets, 
saves labor, material...im- 
proves Collector action. Col- 
lector Disc is easily replaced. 


Old Way. One-piece assem- 
bly was spun together. Spin- 
ning operation was costly, re- 
sulted in high scrap loss. 


Truarc Way. Two-piece as- 
sembly is held together by 
one Truarc Ring (series 5108). 
Rejects: practically zero. 


Intermediate Gear Shaft 


Old Way. Washer riveted 
on end of assembly for zon- 
ing control. Costly, trouble- 
some, hard to obtain critical 
zoning required. 


Truarc Way. Truarc E-Ring 
(series 5133) cuts assembly 
time, virtually eliminates re- 
jects and final assembly and 
zoning problems. 


Monroe Calculating Machine Company, Orange, 
N. J. uses various types and sizes of Waldes Truarc 
Retaining Rings. Use of Truarc has helped eliminate 
scrap losses, saved on material and labor, and resulted 
in increased operating and servicing efficiency of the 
product. Monroe plans to use Truarc Rings for every 
possible fastening operation on their entire line! 
You, too, can save money with Truarc Rings. Wher- 


/ _\._ SEND FOR NEW CATALOG > 


——— 


=, TRUARC 


REG. U.S. PAT. OFF. 


RETAINING RINGS 





WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


VALDES TruaRc RETAIGING RINGS AND PLIERS ARE PROTECTED BY ORE OR MORE OF THE FOLLOWING 
U. 6. PATENTS: 2.302.947; 2.302.048; 2.416.052; 2.420.021; 2.426,341; 2,439.788; 2.441.646; 2.458.168; 
4.403,300; 2.403.303; 2.487.802; 2.407.803; 2.491.306: 2,309.00 AND OTHER PATERTS PERDING 
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ever you use machined shoulders, bolts, snap rings, 
cotter pins, there’s a Waldes Truarc Retaining Ring 
designed to do a better, more economical job. Waldes 
Truarc Rings are precision-engineered...quick and 
easy to assemble and disassemble. 

Find out what Waldes Truarc Retaining Rings can 
do for you. Send your blueprints to Waldes Truarc 
Engineers for individual attention, without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 








== Gee eee oe oe eee oe ee eee ee oe ae a —_—— a “4 

I 

Waldes Kohinoor, Inc., 47-16 Austel PI.,L.1.C.1,M.Y. | 
Please send me the new Waldes Truarc Retaining | 

Ring catalog. _—- | 
(Please print) | 

| DRURY  ccnescscenstnntiinnndicteasisicciessinieabacindeiaaniiiiia euvnpsesecneasapinios j 
Wisssscipsaissiuiteiicideaammaae nimi : 
| CORON sevsceserseseesesesesessenseneeonsieinieenidmenaaanl on } 
| Business Address..............ssssssssscssssvesssesees ecenenceccessee 
J City ssacsssesosesoneosncnosenee ZONE....e0ser0es Stale i 
Ge cus» cums cen ccnp conn anmn Quen euip enun aie cumsaeenennaaiaiaiasainisiiiadainaiialn 
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ao DEVELOPMENT 
ENGINEERS 


HAYDON makes very small, extremely 
rugged Timing Motors for 60 cycle, 400 
cycle, and d-c use. They precisely, depend- 
ably measure and control timing — under 
variable conditions . . . in unusual 
locations and positions . . . without 
taking up too much space! With the 
help of HAYDON Timing Motors, you can 
now build time controls into your prod- 
uct with a minimum increase in space 
requirements! 


HAYDON" 
and TIME! 


If time and space are your problems, call 

in the nearby HAYDON Field Engineer. He 

can help you find the most efficient appli- 
) sgtions of timing components. He can help 
insure superior performance in your prod- 
vets Mail the coupon for his name, and for 


\ 
~an, — cotalog — today. 


sie SS 


eo 


CAA 


AT TORRINGTON 


HA YDON Sicetactuiag =e Inc. 


2536 ELM STREET, TORRINGTON, CONN. 


(0 Send me the name of the nearby HAYDON Field Engineer. 
( Send me catalog, ”’ 


"| HEADQUARTERS FOR 


TIMING 





Electric Timing Motors”. 





POSITION 
COMPANY 
CO. ADDRESS 











ZONE____STATE 
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bushings. Properties of typical eleg. 
trical glasses are listed; graphs are 
provided. Corning Glass Works, 


Circle No. 76, Reader Inquir Fa ility, Page 233 


NYLON-INSULATED TERMINALS 
—Complete listings of tin-plated Cop- 
per, nylon-insulated, compression-jn- 
stalled Insulugs and Insulinks are con- 
tained in Bulletin YAE54. The straight 
and right-angle terminals and links are 
designed for copper aircraft and flex. 
ible cable, sizes 26 through 2/0. Man. 
ual and power-operated _ installation 
tools are covered in a 4-page section, 
Burndy E agenning Co., Inc. 
circle No. 77, Reader Ir ry Facility, page 233, 

ELECTRIC HEATING’ UNITS~— 
Strip, cylindrical, ring and cartridge 
heaters are among the electric heating 
units described and _ illustrated in g 
catalog that also provides data op 
tubular and immersion heaters. Data 
also are given on heater controls, jn. 
sul: itors, leads, and other products, 
Tabbed for quick reference, catalog 

contains useful selection and applica- 
tion data. Watlow Electric Mfg. Co, 
No. 78, Reader |r 


ry Facility, page 233, 
STRAIN RELIEFS—All-metal, insu- 
lated, and click-on models are the 
three standard types of strain relief 
described in an illustrated 4-page bro- 
chure. Available in a variety of sizes, 
they are suitable for use on appliances 
and machines. Also available, in five 
wire sizes to 0.790 in., are specially 
treated rubber wire binding sleeves 
that prevent fraying of cord ends. 
George Walker Co. 

rcle No. 79, Reader Inquiry Facility, page 23 


GLASS REINFORCED POLYES- 
TERS — Inherent characteristics _ of 
fiber-glass-reinforced polyester plastics 
are pointed out in a 4-page brochure 
also discussing fabricator’s precision 
molding facilities and experience. 
Typical applications of the plastics 
listed include use in appliances, con- 
trol devices, electric ovens, motors 
and generators and other products. 
Plastics Div., The ded -Nationé al Co. 
rcle No. 80, Reader Inquiry Facilit age 233 


STAMPED GEARS-—Available from 
stock dies or to customer specifica- 
tions, are variety of gears available in 
16 to 96 pitch and held to Commer- 
cial Class 4 ASME standards. Shown 
and described in a 4-page pamphlet 
are spur, crown, laminated and special 
gears, as well as pinions. Included 
also is useful reference gear data. Win- 
zeler Manufacturing and Tool Co. 

Circle No. 81, Reader Inquiry Facility, page 233. 


CONSTANT-SPEED MOTOR-Rated 
at % bp, Type SC-23 motor, described 
in a 2-page brochure, is recommend 
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If you work with metals... 


DON’T MISS THIS FILM! 


The prize-winning 16mm color movie— 


“THE SCIENCE OF MAKING BRASS” 


“In 30 minutes I learned more about 
making brass than in a day’s trip 
through the mill.” 

That’s a typical reaction to this dra- 
matic Chase film! “The Science of 
Making Brass” takes you on a guided 


per alloys in the form of sheet, rod, 
wire and tube. If you work with met- 
als, it’s an experience you won’t want 
to miss! 

“The Science of Making Brass” is a 
16 mm, full-color film with a running 















S. tour of Chase mills—shows you excit- time of 29 minutes, and will be loaned 
of ing, full-color close-ups of every step to you on request. To arrange a show- 
ics in the making of brass and other cop-__ ing, clip and mail the coupon below. 
ire 
on ; 
ce, It won these PRIZES First Prize, International Competition 
ics for Technico-Industrial Documentary Films, 
-: Turin, Italy and Venetia Diploma at 
os Venice Festival. 
ts. Itwonthis PRAISE ‘Far superior...” (Colorado manufacturer) 
“Excellent in every respect...” (Large 
eastern manufacturer) “Finest ever 
seen...” (Texas distributor). 
om P= 
6- To: Chase Brass & Copper Co., Incorporated 
‘te Waterbury 20, Conn. Dept. EM-1254 
et- Gentlemen: 
wn Please send me more information on your 16mm, 
let full-color film, “The Science of Making Brass.” 
‘ad ® 7 ——._I would like to arrange for a showing on or about 
led BRASS & COPPER CO. | 
In- | NAME 
; WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
= | POSITION 
The Nation’s Headquarters for Brass & Copper _ (tsales offics only) | FIRM, 
ted Aibenyt Chicago Denver Indianapolis Minneapolis Philadelphia St. Louis | 
we Attanta Cincinnati Detroit Kansas City, Mo. Newark Pittsburgh San Francisca | ADDRESS 
Baltimore = Cleveland = Grand Rapidst Los Angeles New Orleans Providence Seattle 
ded Boston Dallas Houston Mitwaukee a |) ee | 
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for continuous-duty applications call. 
ing for constant speed under Varying 
load, voltage, and ambient conditions 
Feature is the integrally mounted rf 
3 e Paes filter unit. Complete data ar 
start with a “4 ats vided and Seale cemeets curves ail 
cluded. Dalmotor Co. 


Circle No. 82, Reeder Inquiry Facility, page 233 


PLASTICS MOLDING AND Coy. 
POUNDING -— Facilities for custom. 
molding glass-fiber-reinforced plastics 
parts are described and illustrated jn 
a 4-page brochure that also lists the 
physical properties of three available 
compounds. Self-extinguishing, their 
flexural strengths range from 10,000 
to 34,000 psi, arc resistance from 100 
| to 120 sec, and dielectric strep 
(short-time) from 300-396 volts per 
mil. Erico Products, inc. 
Circle No. 83, Reader Inquiry Facility, page 233 
POROUS BRONZE BEARINGS ~— 
More than 600 of the most widely 
used sizes of oil-retaining porous 
bronze bearings are listed by size in 
Stock List No. 4. Specifications are 
provided on flange, sleeve and thrust 








R a — —" | bearings, as well as on cored and 
ESINI solid bar stock. Also provided is useful 
flyback transformer coil forms are fabricated from select | information on applications, lubrica- 


tion and machining. Bound Brook Ojl- 
Less Bearing Co. 
optimum dielectric characteristics. | Circle No. 84, Reader Inquiry Facil 


materials and resin impregnated by a special process to provide 


lity, page 233 


| D-C RESISTANCE AND CON. 
| DUCTANCE TESTERS—Wheatstone 
to voltage break down . . . excellent thermal properties . . . and | and Kelvin Bridges, calibrated slide- 
wires and ratio sets for d-c resistance 
and capacitance measurements are de- 
Snicieeheaned wrbbacts. scribed in a series of data sheets— 
P Group E-53— published in booklet 
form. Given are complete specifica- 
| tions and applications for each instru- 
any size or shape and are notched to your specification. ment, as well as recommended acces- 
sories. Photographs and circuit dia- 
grams illustrate design and operating 
| features. Leeds & Northrup Co. 
Request full information and samples | Circle No. 85, Reader Inquiry Facility, page 233 


DIE CASTING—“Die Casting—Molten 

RESINITE eo 2 | Metal to Finished Part—Direct” is a 
28-page booklet discussing die-castin 

CORPORATION ; ; 


as it affects product design. Zine, 
aluminum, magnesium and_ copper 
base die casting alloys are discussed, 


In volume resistivity . .. low power factor . . . resistance 


low moisture absorption .. . Resinite outperforms all 


Resinite flyback transformer coils are available in 


Delivery is prompt in any quantity. 











Sales Representatives in: 


sessilis Milian, Waanidinectic, Preminghon 7001 | with their ASTM and SAE designa- 
Metropolitan New York, New Jersey: Jersey City, New Jersey, Journal Square 4-3574 tions, ; ” mposition and properties 
ano sienseen PONS | listed in tabular form. Included are 
Northern Ohio, Western Pennsylvania: Cleveland, Ohio, Atlantic 1-1060 15 case histories. American Zine in- 


stitute, Inc. 
Circle No. 86, Reader Inquiry Facility, page 233 


Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
Missouri, Southern Illinois, lowa: St. Louis, Missouri, Sterling 2318 


Maryland: Baltimore, Maryland, Ploza 2-321} 


ELECTRICAL MOLDED PARTS- 
Among the thermosetting molded 
California: Pasadena, California, Sycamore 8-3919 parts described in Bulletin 108A are 
Canada: Montreal, Quebec, Conoda, Wolnut 2715 mica-filled phenolic coil forms, mica- 
filled or electrical grade phenolic 
molded imsulating washers, germa- 
PRECISION PAPER TUBE COMPANY nium diode holders, and stand-off in- 
sulators. Additional data are provided 
20358 W. CHARLESTON ST. + CHICAGO 47, ILLINOIS on molded contact blade spacers, ter- 


Philadelphia, Camden: Philadelphia, Pa., Chestnut Hill 8-0282 
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BASIC 10 CONNECTOR TAPER-BLOK 
WITH DUAL CONTACTS 

Photo shows TAPER-BLOK with A-MP 
TAPER PINS in place. Strip measures 
only .610" x 2”. Blocks, made of NYLON 
10001, can also be stacked to accommo- 
date hundreds of circuits. 





TAPER PINS FOR MULTIPLE CONNEC- 
TORS, AN AND OTHER TYPES 


Amphenol, Cannon, Continental and 
Winchester Connectors now are avail- 
able with tapered receptacles for A-MP 
self-locking TAPER PINS. Saves over 
80% of your wire assembly time and 
provides uniformly higher quality con- 
nections at lower cost. 






TAPER TAB RECEPTACLE APP : 
TIONS a 


More and more flat tabs on relays, 
switches and other components are be- 
ing tapered to receive A-MP TAPER TAB 
RECEPTACLES. Fast easy assembly re- 


duces costs and ides high i 
aac provides higher quality 
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MINIATURE 


TAPER-BLOK 
For AMP Taper Pins 


(Wire Ranges: ‘26 to ‘16) 


NEW TAPER-BLOK FOR A-MP’S TAPER PINS HELPS YOU 
SAVE SPACE AND WEIGHT, SPEEDS UP WIRING ASSEMBLY, 
SIMPLIFIES DESIGN, AND REDUCES COST! 


The TAPER-BLOK shown has receptacles for 1000 connections, yet 
measures only 4”’ x 5’’ x %''! Receptacles are designed to receive A-MP 
self-locking Taper Pins which can be easily pushed in place with A-MP’s 
CERTI-LOK measured energy insertion tool. 

Extremely high contact pressure assures dependable, uniform, low 
resistance connections for electric and electronic circuits. 

Assembled TAPER-BLOKS are available in 10 and 20 connector sizes 
with single or dual receptacles. TAPER-BLOK strips can be assembled 
by stacking to provide the number of connections required for your 
design. Write for specific information and latest prints. 


AMP Trade Mark Reg. U.S. Pat. Off. © AMP 


AIRCRAFT-MARINE PRODUCTS, INC. 
2100 PAXTON STREET, Harrisburg, Pennsylvania 


In Canada—AIRCRAFT-MARINE PRODUCTS, INC. 
1764 Avenue Road, Toronto 12, Ontario, Canada 
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minal boards, and bushings for coil 
forms. Grayhill, Inc. 





Circle No. 87, Reader Inquiry Fa ity, page 233 


PACKAGING FOR PRODUCT pRo. 
TECTION—Described in an illys. 
trated 32-page pamphlet are 12 differ. 
ent styles and more than 70 types of 
corrugated boxes varying in size, shape 
and construction. Included are de. 
signs developed to meet specialized 

| requirements. Facilities are available 

| for the modification of existing de. 

| signs and the development of new 
styles. Hinde & Dauch. 


than “Up to Specifications!” oe ee 
Ca Ions 5 | VERSATILE SPEED REDUCERS. 














Useful where separate speed reducers 
are required, Multi-Mount Reducers 
can be mounted in any position with 


H& V out modification. Design features 


pointed out in an illustrated 4-page 


INSUL ATIN G PAP ER Ss brochure include use of helical gears, 


as well as a labyrinth seal mounted on 

FOR TRANSFORM ERS the input shaft, a dip-splash lubrica. 
| tion system, and double-shielded ball 

bearings. Input ratings range from 

580 to 1750 rpm. Sterling Electric 


; ‘ Motors. 
Yes, H&V insulating papers are made to beat | circle No. 89, Reader Inquiry Facility, page 233 
~ not merely meet specifications. Special con- | ZINC AND ALUMINUM DE 
: , Ae CASTING — Containing a_ reference 
trols keep conducting particles to a minimum, chart on the composition of zinc and 
with equi . aluminum alloys for die casting, as 
quipment available to measure the well as a specific gravity chart, 8-page 
particles per thousand sq. ft. Your trans- pamphlet discusses company facilities 
; and equipment for producing preci- 
formers are protected with papers of strictly sion castings. The aluminum die-cast- 
S : . | ing machines are cold-chamber units 
neutral PH for maximum service at high | equipped with high-pressure, hydrav. 
‘ lically operated metal-injection mech- 

, ° 

temperatures - + . papers with high tensile | anisms. Zinc-casting equipment is of 


. . . . the “plunger goose neck” type. Na- 
' plunger goose ype. Na 
strength and density, uniform in thickness. [| 40,31 pie Casting Co. 
Result: fewer rejects, lower costs! a ES TOE TCE 


MEASURING AND TESTING I)- 


We’ve been making and f: - - 
g and famous-name man STRUMENTS — An electronic mul 


ufacturers of transformers have been using timeter, precision electric thermome- 
2 s ters, a capacitance meter, and a 

H&V insulating papers for over 20 years. If decadic frequency measuring system, 
. are among the instruments described 

you would like to know more about these and illustrated in an 8-page catalog. 


Also described are tera-ohmmeters for 


precision-built papers, plain or resin coated, evaluating insulating materials, a re 


write Hollingsworth & Vose Company East sistance meter, multiflex-galvanome- 
f ters and other laboratory units. Fed- 
Walpole, Mass. eral Telephone and Radio Co. 


e No. 91, Reader Inquiry Facility, page 233. 


PACKAGE AIR CONTROL UNIT- 
In solenoid-controlled —_ air-powered 
Electroaire valve, 8-volt solenoids, in- 
stead of shifting the slide valve them- 


Hollingsworth & Vose Company selves, directs the pressure of incoming 
| air to perform this shifting operation. 

EAST WALPOLE, MASSACHUSETTS This and other features of the aif 
Manufacturers of Technical and Industrial Papers | valve are described in an illustrated 


| brochure describing the unit, which 
combines a 4-way slide valve, low- 
voltage solenoids and independent 


220 ELECTRICAL MANUFACTURING 





Oi] 


fer- 
of 
ape 


zed 


ible 


lew 


ence 
and 
Zz, as 
page 
ities 
reci- 
-cast- 
units 
drau- 
nech- 
is of 

Na- 


je 233 


; IN- 
mul- 
1ome- 
nd a 
stem, 
ribed 
talog. 
rs for 
a Te 
nome- 


Fed- 
ge 233 


NIT- 
wered 
ds, in- 
them- 
oming 
ration. 
he aif 
trated 
which 
, low 
ondent 


RING 


OD 





4-CHANNEL 


As a graphic example of the design idea 
that has brought new versatility to industrial 
recording, a Carrier Preamplifier (A) is 
shown above in position to plug into a 
Driver Amplifier in framework with Power 
Supply (B) which are normally already in 
place in the Basic Cabinet Assembly. 

The identical design principles of the 
four-channel system are provided in the 
two-channel, the only difference being the 
number of channels. 


“150” 








COMPLETE FOUR-CHANNEL SYSTEM 
FOR USE WITH ANALOG COMPUTERS 


This ‘150’’ system consists of a Cabinet 
Assembly, a four-channel Recorder, and two 
dual channel DC Amplifiers. Each amplifier 
is complete with a common power supply. 
Each measures and records two separate 
single-ended signals, at sensitivities between 
one and one hundred volts per centimeter. 
The two-channel 
version of this 
system will 
comprise Cabinet, 
two-channel 
Recorder,and 
one dual channel 
amplifier. 










Ask, also, for a copy of the 
Right Angle — a Sanborn pub- 
lication devoted to oscillo- 
graphic recording in industry. 
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fits your 
oscillographic 
recording need? 


So “150” Recording Systems that put to use the original 
design concept of amplifier interchangeability (illustrated at the 
left) start with either a four-channel or two-channel standard 


Basic Assembly, to which the user adds 
whatever selection or combination of pre- 
amplifiers (A) are needed for his recording 
problem. The standard Basic Assemblies 
comprise a metal Cabinet, Recorder, and 
a built-in Driver Amplifier and Power 
Supply (B) for EACH channel. Presently 
available Preamplifiers are: AC-DC, Car- 
rier, DC Coupling, Servo Monitor, Log- 
Audio, and Low Level Chopper. 


Advantages common to ALL Sanborn 
Recorders are: inkless recording (by 
heated stylus) on plastic coated strip 
chart paper, and in true rectangular 
coordinates . . . high torque galvanometer 
movement... time and code markers... 
numerous paper travel speeds. 


2-CHANNEL 


SINGLE-CHANNEL RECORDER 


A compact, lightweight unit for use when only 
one channel is required — provides permanent, 
inkless recording in true rectangular co-ordinates; 
five paper speeds (5, 10, 25, 50, 100 mm/sec.); 
extra stylus for either manual or remote timing 
and coding marks. Designed for simple, patch 
cord connection to any of the several ‘‘150” 
preamplifiers (plus driver amplifier and power 
supply), avail- 
able soon in 
portable metal 
cases. 


Catalog and 
data on all "150" equip- 


technical 


ment available on re- 
quest. 

















SANBORN COMPANY 


Industrial Division 


CAMBRIDGE 39, MASS. 
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How Beryllium Copper Springs keep foods fresher... longer 


A BERYLLIUM COPPER SPRING is the “memory 
cell” of the defrosting mechanism of a 
leading household refrigerator. This small 
flat spring completely eliminates the neces- 
sity for remembering to defrost at the 
proper intervals. Thus, this beryllium 
copper spring functions in the defrosting 
timing cycle of the refrigerator — and 
through this increased efficiency, it helps 
keep foods fresher . . . longer. 


The design engineers set rigid specifica- 
tions for this defroster-actuating spring. 


They wanted, above all, maximum depend- 
ability and long life. The production de- 
partment insisted on early and frequent 
deliveries after design details had been 
settled and they wanted them in large 
quantities. And, naturally, the purchasing 
ofhce demanded lower unit costs! 


There’s nothing too exceptional about 
these specifications. But there ts, we 
believe, an unusual story in the manner 
in which they were exceeded—on every 
count! 


|-S Micro-Processed Springs of Beryllium Copper 


were chosen and are still being used for this installation because of their 


You have the identical basic problems— 
time and unit costs, plus product per- 
formance. We feel that this particular 
spring application clearly demonstrates 
two important Instrument Specialty fea- 
tures: (1) our ability to produce a better 
spring, faster and usually at lower cost 
to you. (2) the specialized ability of our 
engineers to cooperate with your design- 
ers in meeting practically any exceptional 
problem that involves spring-making. 


It cost you nothing to compare methods 
and costs. 


4-way superiority : 

(1) HIGHER DEGREE OF UNIFORMITY AND 
dependability than conventionally-made 
springs. 


(2) I-S DESIGN ENGINEERS’ SPECIALIZED 
experience in spring-making aided in re- 
designing for our exclusive “strip spring” 
technique which permits hardening in 
multiple fixtures to assure the uniform 
dimensional and elastic performance. This 
also resulted in substantial unit-cost 
reduction. 


(3) THIS SAME I-S EXCLUSIVE STRIP DESIGN 
showed further savings in subsequent as- 
sembly-line operations—such as cleaning, 
inspection and attaching of the silver 
contacts and elimination of costly hand 
adjustments. 


(4) ONLY I-S EXCLUSIVE TECHNIQUES, 
methods and patented equipment could 
have produced these far superior springs 
within the time limits set by the produc- 
tion department. 


Instrument Specialties co. is. 


254-D BERGEN BOULEVARD, LITTLE FALLS, NEW JERSEY 


Telephone Little Falls 4-0280 


For full information on I-S Micro-processed Springs, 
write today for your free copy of Catalog 8; for 
Electronic Components, ask for Catalog No. 8-A. 


ichiadle 





speed contro] in one integral package | 
Specifications are provided for stand.’ 
ard and explosion-proof models, The 
Bellows Co. 


Circle No. 92, Reader Inquiry Facility, page 233, 


VOLTAGE STABILIZERS — oy 
manufacturer’s voltage stabilizers gnu 
prove performance of original electy. 
cal and electronic equipment by regy! 
lating incoming line voltage to within’ 
% per cent in 0 of a sec, is pointed! 
out in an illustrated 16-page catalog, 
Standard built-in models meet power 
requirements ranging from 5 to 2000; 
watts. Raytheon Manufacturing Co, ~ 
Circle No. 93, Reader Inquiry Facility, page 233, 


TESTING PERMANENT MAGNE 
—Tests and instruments required for 
determining the physical characteris 
tics and magnetic qualities of pew 
manent magnets are described and 
illustrated in an article, “How ; 
netic Testing Helps Maintain Your 
Quality Standards.” Tests are de 
scribed under three headings: Opens 
Circuit, Fixture, and Miscellaneous) 
Practical advice is given on factog 
to consider in selecting tests to meet 
given requirements. The Indiana Steg 
Products Co. 
rcle No. 94, Reader Inquiry Facility, page 233 
ELECTRICAL CONTACTS-—Fund 
mentals of contact design and assen 
bly, as well as description of availak 
contact materials, are included in 
38-page booklet discussing manufag 
turer's contact materials, which ip 
clude a number of special alloys ang 
sintered powder compositions. Data 
are also provided on bimetal, button, 
screw, and rivet types of contacts, ag) 
well as on complete contact assem 
blies. Fansteel Metallurgical Corp. 7 
Circle No. 95, Reader Inquiry Facility, page 23am 


TWELVE-POINTER NUT — Advan 
tage of 12-pointer nut, pointed out if 
an illustrated brochure, is that by 
providing 12 points on the nuts 
meet with the 12 lands in double 
hexagon sockets, driving loads are diss 
tributed so that thin-wall socket 
wrenches of smaller outside diameter 
can be used without breaking. 

ductions are therefore possible 

both part size and weight, through; 
reduced tool clearances. National Ma 
chine Products Co. 
Circle No. 96, Reader Inquiry Facility, page 233. 


NICKEL-ALUMINUM BRONZE= 


Twelve-page bulletin describes # 
group of zinc-tin-free, high-strengt 
copper base alloys, possessing higt 
resistance to corrosion, erosion, Cav 
tation and wear, that may be hea 
treated to increase strength and 
ness. Their toughness, weldability, 
workability and low specific grav 
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i PROTECTION 


0 connect with cannon i 


At aircraft firewa 
TS and wherever high temperatures are involved 
Or you can get protection by using Cannon Steel Shell Hig! 
s ; Temperature Connectors to protect your electrica cena 
f e 
nd 3 Cannon made the first multi-contact firewall at 
high-temperature connectors 
and is still the leader in the field with the greatest 
variety of fireproof connectors available today 


Cannon Fireproof AN-''K onnectors 
effectively block dangerous fire paths by 
preventing passage of open flame at 2000° f 
for at least 20 minutes...and maintair 


Other Cannon firewall type connectors 
the AN-‘‘FW'' and K-''FW’ block fire paths -for 
5 minutes at 2000° F., but circuitry is not necessar 


maintained. A third application, not designed f 
firewall use, withstands 500° F ntinuous heat 
and maintains circuitry. Hermetically sealed ¢ een 
are adaptable to this applicat 
Cannon High Temperature Steel Shell Connectors are 
used in general industrial applications 
Combinations of various parts can be made to suit many 
high temperature applications. Inserts of glass-filled 
asbestos-filled material. Wall- or box-mounting 
receptacles. Straight or angle 90° plugs. Solderless 


crimp-on contacts available. Consult our factory 


giving temperature a TAH anc -l* LOE e uA aan eS 
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AN-K . SERIES 

it Street, Los Angeles 31, California 


ind Representatives and distributors ina 





a El , ¢, eG al | are discussed. Electrical and othe, 
e I | applications are pointed out. The Jy. 
| ternational Nickel Co., Inc. 

LEAKAGE © SHORTS | Circle No. 97, Reader Inquiry Facility, page 233 
| INVESTMENT CASTINGS—Presenj. 

| ing basic design factors and Working 

° limits that control the production of 
with investment castings, 20-page booklet 


& stresses the advantages and applica. 
& € § tions of the lost wax process. Among 
topics discussed are slots and surfaces 


castable metals and alloys, costs, and 


JIUNIOR S advantages and disadvantages of other 
processes. Scott Casting & Manufae. 


HIGH POTENTIAL =o. 
Circle o. , Meader quiry racility page 233 
TESTIN 
G EPOXY THIOKOL LAMINATES~- 
i te ST R U M E N T $ | Typical formulations and methods of 


processing laminates from Thiokol 







Write for 
Bulletin 4A 


@ ONLY ONE instrument necessary to make @ VISUAL INDICATIONS from neon lights 


high potential tests for leakage, break- give positive test results. Audible test indi- liquid polymers and ey TeSINS ate 
down or shorts! cation for leakage also available. presented in an a booklet. Fiber 
@ PORTABLE, with rugged steel case... glass laminates of this type are said 
Operates in any position! @ RANGES 0-1500 to 0-6000 V.A.C. output. to be characterized by improved flexi- 
; Other “Hypots” to 50,000 V.A.C. output : 
@ SAFE to use, with protected test leads, 


ot 5 KW. bility and impact strength, lower 
shrinkage during cure, and improved 
mold release. They can be cured 
either at room temperature or at 


shielded high voltage, grounded case! 


@ SIMPLE—only three easy steps to make a @ WRITE for complete data on “HYPOTS” 
complete test! for your jobs. 


M4 250 F, depending on type and size 
f parts to be fabricated. Thiokol 

A S S @) fr | Yh . DP i 3 SE A RC H P Chemical crs Praag “a 
Precision Instruments Since 1936 tit Co 220 (mee al a | Circle No. 99, Reader Inquiry Facility, page 233 


THREADED FASTENERS - hn. 
cluded in the line of Unbrako threaded 
fasteners, described in a 32-page cata- 
log, are socket-head capscrews, self- 
locking setscrews, shoulder screws, 
flat-head socket capscrews, and but 
ton-head socket screws. Additional 
data are provided on square-head set- 
screws, pressure plugs, dowel pins 
and socket screw keys. Standard 
Pressed Steel Co. 

le No. 100, Reader Inquiry Facility, page 233 


HAND AND FOOT VALVES-Fea- 
tures and specifications of Series 600 
and 880 hand- and _ foot-operated 
valves, available with a wide variety 
of levers and treadles, are described 
in a 20-page bulletin. Data are pro 
T © Oo k D A L C © i L € vided on 3- and 4-way models for 
| pressures up to 125 psig (air). Ex 
Our specially designed machines now wind | ploded views are se “a as 
Toroidal Coils quicker and with more accuracy than colored - diagrams. Ross Oper 
other standard methods. Universal Toroidal Coils ating Valve Co. 
in any size wire to your specifications—are economical pa 
in materials and possess the smallest external 
leakage field of all other shapes. 
Universal Toroids wound to Mil-T-27 specs. 
Wire sizes #42 (.00249 mils) to #10 (.1019 mils). 
Excellent Delivery in small or large quantity. 


Engineering Service Available. 


“ACCURACY IS A UNIVERSAL WORD" 


materials and properties of vacuum 

| metallized coatings, which include a 

' qu: ANUFACTURING COMPANY,INC. | lustrous, metallic finish provided with- 
’ e } 


ae en out buffing or polishing. The pamphlet 
ee eee AG ., Sty Pee. | cover is coated by the process, show- 








VACUUM METALLIZING-—A metal- 
finishing process consisting of the de- 
positing of a thin coating of metal by 
evaporation and condensation under 
high vacuum conditions, vacuum 
metallizing is described in a 22-page 
booklet containing useful data om 





224 ELECTRICAL MANUFACTURING 





metal- 
he de- 
tal by 
under 
acuum 
2-page 
‘ta on 
acuum 
lude a 
1 with- 
mphlet 


-_show- 


RING 


perhour. 








perma 


You can’t beat Revere Free- 
Cutting Brass for speed 


The mounting nuts shown here are made by the Fischer 
Special Mfg. Co., Cincinnati 6, Ohio, out of Revere 
9/16” hexagon Free-Cutting Brass Rod. Output is 
4500 per hour per machine. This phenomenal rate of 
production is due to special adaptations of standard 
machines according to Fischer designs and the high 
quality of Revere Rod. These two important factors 
enable Fischer to compete price-wise with nuts pro- 
duced by other methods. 

Fischer nuts are chamfered and countersunk on both 
sides, have no burrs, and are made in sizes from 1/8” 
to 1-1/16”, in various designs, such as hexagon, cap, 
thumb, spark plug terminal, lighting fixture. As a 
further indication of the efficiency of the Fischer opera- 
tion it can be reported that during 1953 the company 
averaged 244,897 pieces per running hour. 


If you machine brass, look into the virtues of Revere 
Free-Cutting Brass. See the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago and Clinton, I »? Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
ales Offices in Principal Cities, Distributors Everywhere 


SEE ““MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 


DECEMBER 1954 


chine! 
















FISCHER WAFER or mount- 
ing nuts, made from Revere 
9/16” Free-Cutting BrassRod 
at a rate of 4500 per hour. 


Revere Free-Cutting Brass 
Rod has speeded production 
for many firms, and saved 
them money. 
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introducing— 
MYCALEX 
PARTS KIT 


THE 


~ For design projects 


a 


For experimental use 


<For emergency repairs 


MYCALEX 


withstands extreme 


operating temperatures 
otfers high arc resistances 
possesses iow ioss and power tactors 


for permanent dimensional stability 


Mycalex Corporation of America, Dept. 116 
Clifton Boulevard, Clifton, New Jersey 





Please send me the new Mycalex Parts Kit at the introductory price of $10.00. SINCE 1919 
Enclosed find Check...... Cash...... Money Order...... CAL 
Di pict cath aleiebesewmiceweesesotesst cess Pe iceddssntve cobovenal aac a3 i I b U LA Li ° i) 


Company TRADE MARK RIG YS PAT OFF 


Executive offices: 
a la al ce nccnwe 30 Rockefeller Plaza 
New York 20, New York 


MYCALEX CORPORATION OF AMERICA 
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ing results achieved. F. J. Stokes Ma. 
chine Ce., Inc. 


| Circle Ne. 102, Reader Inquiry Facility, Page 233 





| REGULATED POWER SUPPLIgs_ 


Using high ambient (50 C) selenium 
rectifiers to convert a-c to d-c, and 


magnetic amplifiers to regulate the 


| d-c voltage within +1 per cent, regu. 


lated d-c power supplies are available 
in ratings from 5 to 50 kw. Design 


| features, specifications, and applica. 


tions are covered in an_ illustrated 
4-page brochure. Vickers Electric 
Div., Vickers, Inc. 


| Circle Noe. 103, Reader Inquiry Facility, page 233 


| HIGH-ALTITUDE NOMOGRAMS- 


Data sheet 2021-1 contains 8-pages 
of text, graphs, and nomograms pro. 
viding practical short-cuts for the cal. 
culating of volumes and weights of 
cooling air required for various air. 
borne applications. Both laminar and 
turbulent flow are covered by the 
examples given in the text. Rotron 
Manufacturing Co. 

Circle No. 104, Reader Inquiry Facility, page 233 


MINIATURE SENSITIVE RELAY- 
Miniature relay with balanced arma- 
ture provides sensitivity and resistance 
to shock and vibration. Weighing 2 


| oz, it can withstand mechanical shock 


to 175 g plus and operating shock up 
to 50 g plus, as well as vibrations of 
10 g up to 500 cps. Other properties 
given in a l-page data sheet include: 
sensitivity, 40 milliwatts (DPDT) and 
22 milliwatts (SPDT); ambient tem- 
perature, —65 to 125 C. Allied Con- 
trol Co., Inc. 

rcle No. 105, Reader Inquiry Facility, page 233 


Je 2 


| ELECTROMECHANICAL _ PROD- 
| UCTS—Among the variety of products 


described in a large illustrated cata- 


| log are such components as solderless 


wire connectors, tap connectors, fuse 
clip clamps and live centers for lathes 
and other turning machines. Full 


| specifications are also provided on 


laboratory and other equipment, in- 
cluding tachometers, wire strippers, 
voltage testers, and soldering tools. 
Ideal Industries, Inc. 

Circle No. 106, Reader Inquiry Facility, page 233 


WIRE-STRIPPING SOLUTIONS - 
Among the various types of X-VAR 
wire-stripping solutions described in a 
data sheet are strippers for Fermex, 
Formvar, enamel, nylon and nylelad 


| wire. Data are provided on consistet- 


cy, corrosion-resistance, and applica- 
tions. Fidelity Chemical Products 


Corp. J 
Circle Ne. 107, Reader Inquiry Facility, page 233 


AUTO-PNEUMATIC CONTROL- 
Auto-pneumatic control for manufac- 
turer's Vari-Speed Motodrive is de- 
scribed in an illustrated brochure de- 
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ONLY 
ONE POUND 





*Trademark 


Keller ‘‘Wire-Wrap”’ Tools produce electrical 
connections that need no soldering 


. .. and this amazing new power tool wraps wire 
ZE around a terminal to make a permanent electrical 

connection. Costly hand wrapping and soldering are 
eliminated . . . production goes up while costs go down. 


Hour after hour, this new lightweight “Wire-Wrap” Tool 
makes uniform connections without fatigue to the operator. 
Wire-Wrap connections retain their characteristics under 
severe conditions of corrosion, vibration, or aging. 





For lower costs, fewer rejects, faster production, product 
compactness, and strong, low-resistance connections, investi- 
gate this revolutionary new tool. 


SOLDERLESS WIRE-WRAP CONNECTIONS 


are made by wrapping wire tightly around rectangular 
terminals. Each quarter turn is locked under tension, 
providing a permanent mechanical and electrical bond. 
These clean, high-pressure connections have a contact 


area greater than the cross section of the wire . . . yet 
can be easily removed when desired. Send for Bulletin 
Available in air No. 11 for detailed information. 


or electric models 


” e 2 = * eo * e 


ire-Wanap Toots ee as as origina cl 


Gitee-Gnap Eero 


1337 Fulton Street Grand Haven, Michigan 
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NEW SMALL PATTERNS 


Sen 


209-5L compact 
oblique cutting plier 















307-5'Al extremely 
slim long nose plier 


9 





204-6L transverse 
end cutting plier 





317-51 chain 
nose plier 
Ask to see the 
complete new line. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard 
Electric Corp., 

New York 
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KLEI 






YOUR PRODUCTION 


You just can’t beat Klein pliers for 
smooth, easy operation—for steady 
dependability whatever your pro- 
duction job. That’s because Kleins 
are quality made of finest tool steel, 
precision fitted—individually tested. 
Handles fit the hand to perfection— 
knives shear through toughest wire 
with ease. 


And now the Klein plier selection is 
bigger than ever—in standard size 
patterns—in new compact patterns 
specially designed for intricate wiring 
and cutting in confined space. Avail- 
able with or without a flexible steel 


leaf spring. 


Write for your free 
copy of the Klein 
Pocket Tool Guide. 
Contains informa- 
tion on all types of 
Klein Quality Pliers. 





& Sons 
Chicago I, US.A 


scribing its applications in automatic 
control and explaining its Principles 
of operation. Operating through a cam 
control, the unit matches the natura] 
curve characteristic of the variable 
speed drive and automatically eo. 
pensates for any variation from linear 
output speeds. Illustrated case his. 
tories are included. Reeves Pulley Cp, 


Circle No. 108, Reader Inquiry Facility, Page 233 


COMPACT SOLENOID VALVES~— 
Two-way solenoid valves described jn 
an illustrated brochure have a 3-18/]6 
in. overall height and are 2% in. face 
to face (normally closed model), 
Either normally closed or normally 
open types are available. Maximum 
pressure for oil service is 135 psi (a-¢) 
normally closed and 200 psi (a-c) nor- 
mally open. Automatic Switch Co, 

Circle No. 109, Reader Inquiry Facility, page 233, 


ASBESTOS ELECTRICAL INSULA. 
TION—Three sample folders describe 
a new series of composite asbestos 
electrical insulations. Folder E1-544 
covers Quinterra Type 3-GR, a Class 
H silicone-saturated electrical insula- 
tion. Folder EL-49A covers Type 5- 
GR and 5-GL Class B purified as- 
bestos electrical insulations for tem- 
peratures up to 150 C. In folder EL- 
55A data and samples are provided on 
two additional Class B_ purified as- 
bestos insulations. Johns-Manville. 


Circle No. 110, Reader Inquiry Facility, page 233 


Defends Engineering 
Unions 

THE FOLLOWING COMMUNICATION has 
been sent to the Editor by John E. 
Taft, vice president, Engineers and 
Scientists of America: 


Dear Mr. Oliver: In the October issue 
of ELECTRICAL MANUFACTURING you 
abstracted a talk by Harry A. Winne, 
retired G.E. vice president, before 
the recent convention of the National 
Society of Professional Engineers. Ap- 
parently speaking for management, 
Mr. Winne paints a picture of engi- 
neering unions, and more specifically 
the Engineers and Scientists of Amer- 
ica, as tearing down the engineering 
profession. 

On the contrary, the ESA and its 
Member Units have done much in a 
few short years to improve the status 
of the employed engineer. Besides 
achieving significant advances in eco- 
nomic improvements and_ betterment 
of employment conditions through 
collective bargaining, ESA and its 
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IN ONE OPERATION 


A design can be so complex that the cost of 
making it by conventional casting and 
machining methods would be prohibitive. 
Yet, that same design can be produced by 
the Moraine metal powder process at mod- 
erate cost—usually in one press operation 
—with no drop-off in quality or precision. 
For example, this part, of intricate design 
and close tolerances, is made in quantity 
every day at Moraine with very noticeable 


moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OMIO 


DECEMBER 1954 


savings to the customer. It illustrates how 
much can be done to improve performance 
and cut costs. when customer and Moraine 
cooperate to adapt part to process. 


Moraine’s experience with powder metal- 
lurgy is extensive and the possibilities it 
offers to modern industry are almost limit- 
less. There are very few design ideas that 
cannot be profitably converted into practical 
parts by the Moraine metal powder process. 


METAL 
POWDER 


PARTS 








MORAINE MAKES MANY COMPLEX PARTS 
















replacing GLASS 
with TEFLON 


BT emS UO 
and Feed-Through Insulators 


@ Tough, resilient TEFLON made 

these miniatures possible—and 
BETTER—than glass-insulated 

components. 

COMPRESSION MOUNTING, with- 

out breakage. 

WITHSTAND SHOCK and vibration 

in service. 

NO ADDITIONAL HARDWARE 

NEEDED. 

ASSEMBLY COSTS GREATLY RE- 

DUCED. 

THE PLASTIC’S "MEMORY" securely 

locks insulators permanently in 
lace. Minimum pull test 10 lbs., 

insulator to deck, hardware 

to insulator. 

MINIATURIZATION 

accomplished. 


is easily 








@ TEFLON’s superior insulating 
characteristics made these minia- 
tures possible—and BETTER— 
especially for high frequency, high 
voltage or current, high tempera- 
ture service. 


HIGHER surface and volume 
resistivity. 


LOWER loss factor and dielectric 
constant. 
HIGHER dielectric strength. 


WIDER service temperature range 
(—110° F to + 500° F). 


ZERO water absorption (A.S.T.M. 
Test). 


WON'T CARBONIZE under arcing 
or DC-plate. 


INVESTIGATE Chemelec Stand-Off and Feed-Through Insulators for 
superior service and lower assembly costs. 


SEVEN STOCK SIZES, including sub-miniatures. Other dimensions feasible. 


write for Chemelec Bulletin EC-1153. 


UNITED | FLUOROCARBON 
STATES | PRODUCTS, INC, oivision 
GASKET CAMDEN 1 + MEW JERSEY 
COMPANY Representatives in Principol 


Cities Throvghevt the World 











Member Units have, for the first time 
given the engineering employees of 
America a voice in national affairs 
This is not a voice divided between 
the interests of engineer and map. 
ager—or what is more likely, speak. 
ing for management as does Mr. 
Winne’s organization—but it is a yoice 
for the practicing engineer. This jg 
not to say that the interests of engi- 
neer and manager need necessarily 
conflict—they are often the same—hy 
engineers can hardly achieve the self 
respect required of a profession jf 
they let someone else do their talking 
for them. 

Mr. Winne states that when ap 
engineer “joins a union he delegates 
to the union leaders the right to bar. 
gain with his employers as to his 
remuneration and other working con. 
ditions.” Is that bad? Mr. Winne 
overlooks some very important facts. 


1. Without an employee associa. 
tion, the individual engineer has al- 
most no bargaining power—only the 
right to quit. Company policies on 
salaries, vacations, holidays, educa- 
tional benefits and professional actiy- 
ities are all determined and admin. 
istered unilaterally by management. 


2. The officers of engineering 
unions are all employed engineers 
chosen in secret ballot elections by 
the members. They know first hand 
the problems and interests of the 
members—and the company they work 
for. 


3. No agreement reached as the 
result of collective bargaining is effec- 
tive unless and until the members 
vote in favor of it. To quote a uni- 
versity textbook: “Collective bargain- 
ing is industrial democracy at work. 
Collective bargaining is industrial 
government through consent of the 
governed—the workers. It is the ex- 
tension of the basic principles and 
practices of democracy into industry. 
It is completely in harmony with our 
philosophy of government that a per- 
son should have a voice in his eco 
nomic destiny.” 


Indulging in innuendo, Mr. Winne 
talks of “true professional men” and 
“good engineers” and then goes on to 
state that: “Frankly my personal ob- 
servation has been that among those 
who are most vociferous in favoring 
engineering unions are often engineers 
of rather mediocre ability.” To my 
knowledge, Mr. Winne is not person- 
ally familiar with any officials or com- 
mitteemen of ESA or any of its Mem- 
ber Units, and he is falsely injuring 
the professional reputation of these 
engineers. From my own _ person 
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knowledge I have found engineering 
association Officials are often top en- 
gineers in their own companies, both 






















































in ability and in pay. As a matter of 
4 fact, engineering associations often 
. lea the services of officers when they | 
. are chosen by management for trans- | 
e fer into supervisory and management 
8 activities. From an altruistic view- | fl f th 
- point, engineering union Officials be- | ower 0 e 
v lieve they are doing their part for | . 
it the engineering profession, our society it d 
If and democracy. From a selfish view- | n ineere 
if point, they recognize that their own | a 
ig economic growth and working condi- | Plastics 
tions are limited by the overall | 
in growth of the profession. 
es Contrary to Mr. Winne’s statement | 
I that “they undoubtedly think they TEFLON and KEL-F 
Lis. may gain, because of the usual ‘level- | 
D- ing’ tendency of a union,” ESA and | 
ne itt Member Units have been out- Electrically—The finest insulat- 
ts: spoken in their demands for inequity ing materials known for VHF, 
adjustments and merit review systems ee ae oa uae caer 
i alice al perating Ww range 
ia- to restore the historical salary rela ambient temperatures and pres- 
al- tionships a the a | sure altitudes to 80,000 feet. 
he and experienced engineers. Remem-_ | ; : 
on ber, during the last fifteen years with | Chemically—The only materials 
5 ers like Mr. Winne largely in | that are inert to all chemicals 
nal manag puree 7 clientes. | except molten alkali metals, 
iv- control of engineering salaries, the | fluorine under pressure and 
in- experienced-inexperienced salary ratio | chlorine trifluoride. 
, has dropped from 3:1 to less than : Seats 
9:1. By collective bargaining, ESA | Physically —The most anti-hesive 
Member Units have succeeded in re- | moterial kugwa, 06) well oe 
ing ee wae EAVES | tough, resilient, wear resistant. 
ers versing this trend. ; 
by The end of Mr. Winne’s talk But to gain all their out- 
“i smacks of the old platitude: “Be a | standing advantages, these 
: od boy and papa will take care of | materials must be handled “just 
the pam oy anc pep —— | right” in their fabrication. 
od you.” Engineers are not children and | 
do not want to be treated like chil- | The gas — rg 
dren! Stifling paternalism has no place | eee 1 ee 
in industrial relations in a democracy. | ened on long. experience 
the = eur e ae ree 7 specialized facilities—and close 
Feo. Engineering unions give expression to Quality Control “from powder 
% the needs of the individual engineer to part’’ to assure you TEFLON 
ei and can lead to a positive relation- and KEL-F at their best. 
rn ship with management which _re- Stock includes sheets, rods, 
al dounds to the benefit of employee, tubing, tape, bars, cylinders, 
53 manager, stockholder and society. beading, and extruded shapes 
trial , (th t lete line i 
file t e most complete line in 
the John E. Taf the country). 
ex- aoa 
ead Precision molded and 
machined parts are produced 
stry. Reader Inquiry Facility | to customers’ specifications. 
our 
; Postcard return cards are pro- Ask for Bulletins No. 300 and 
per ; 
eal vided on page 233 as a conveni- No. 500. 
ence to the reader in obtaining 
New Components and Materials 
inne Additional data from the sup- 
and plier on any items reviewed in 
this issue. 
yn to $ 
| ob- Literature for the Asking 
A copy of any manufacturer’s 
“ publication reviewed. J Eo it ED CAMDEN 1 + NEW JERGEY 
neets | Feature Article Reprints STATES | FABRICATORS OF duPont TEFLON, 
y my | Single copies of selected feature GASKET | Kelloce KEl-F and oTWER PLastics 
Tson- ' articles reprinted for conveni- Representatives in Principal 
com- | ence in filing. COMPANY Cities Throughout the World 
Mem- Advertised Products 
uring | More information on any prod- 
these | uct or service described. 
‘sonal | 
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EDITORIAL REPRINTS 


How To Get Them 


As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of edi- 
tors determines which editorial articles 
are to be made available to readers in 
reprint form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular ELEcTrRicAL MANUFAC- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the 
Reader Inquiry Facility on the oppo- 
site page. Readers should circle those 


numbers indicating the reprints de- 
sired and then mail the card. R. I. F. 
postcards will be processed by the 
publisher only if all information re- 
quested is given and is clearly printed 
or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 

MULTIPLE REPRINTS (reprints 
or compendiums into which are com- 
bined several separate articles on the 
same or related subjects) are available 
at the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotations. These 
multiple reprints are listed by titles, 








Cost of 

Single Subject Reprints 
No. of Number of Pages 
Reprints 4-12 16-32 
1 Gratis Gratis 
5 $2.00 $ 3.75 
10 3.50 6.00 
25 7.50 12.50 








immediately following the single arti- 
cle reprint listings. 


John A. Campbell 
Director Reader Service 
ELECTRICAL MANUFACTURING 
1250 Sixth Avenue 
New York 20, N. Y. 





REPRINTS NOW AVAILABLE 


Digital Techniques for Automatic 
Controls, parts I and II, November 
and December, 1954, 16 pages. 
How the new “operational-dig- 
ital” techniques combining analog 
and programmed-digital computing 
methods can be applied to control 
circuits. (117) 


Research Progress in Dielectrics— 
1954. December 1954. 12 pages. 
First hand summary and interpreta- 
tion of annual Conference on Elec- 
trical Insulation reported each year 
by EvectrricAL MANUFACTURING. 

(118) 


Circuit Applications of Voltage-Sen- 
sitive Capacitors, December 1954, 
8 pages. Discussion of dielectric 
amplifier and other circuits in 
which voltage-sensitive capacitors 
are used to perform functions of 
tubes or transistors. (135) 


Insulation Classification. November 
1954. 12 pages. A _ classification 
table for insulating materials is in- 
cluded in the report, “International 
Standards for Insulation, Motors, 
and Components,” covering the 


1954 meeting of the Interna- 
tional Electro-technical Commis- 
sion. (137) 
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Noise Measurements, November 1954, 
12 pages. Review of the funda- 
mentals of sound and noise meas- 
urements with particular reference 
to the development of a test code 
for unit heater fans. (119) 


Applying A-C Solenoids, November 
1954, 8 pages. Describes three 
methods of measuring pull, design 
modifications to minimize mismatch 
in loading, how to overcome resi- 
dual magnetism, duty-cycle opera- 
tion and derating for 25-cycle use. 


(129) 


Non-Ventilated Motors, October 1954, 
8 pages. A suggested approach to 
the problem of fitting non-venti- 
lated ratings into the new NEMA 
rerated frame sizes, based on heat 
dissipating capacity. (134) 


Cold-Reduced Electrical Steels, Oc- 
tober 1954, 8 pages. Advantages in 
processing to producer and user are 
partly offset by certain magnetic 
deficiencies yet to be overcome. 

(113) 


How to Determine: Response Time of 
Magnetic Amplifiers, October 1954, 
8 pages. Description of a graphical 
means for determining the speed of 
response of various designs of mag- 





netic amplifiers. Selection chart is 


included. (181) 


Electrical Contacts, August and Sep- 
tember 1954, 12 pages. Contact 
physics is covered in Part I; per- 
formance characteristics of three 
basic types of contact materials in 
Part II of this combined reprint. 

(138) 


Electrical Circuits for Weight Meas- 
urement, Parts I and I, August and 
September 1954, 16 pages. Sixteen 
basic circuits are presented and ex- 
plained to show how designers have 
adopted electrical weighing for au- 
tomatic control systems. (123) 


How to Suppress Radio Interference, 
September 1954, 20 pages. A spe- 
cial report detailing the effects that 
stiffer radio interference regulations 
are having on the design of all types 
of electromechanical products. In- 
cluded are sections on causes of 
interference, specifications and reg- 
ulations, measurement and means 
of suppression. (130) 


Physical Data on Commercial Silver 
Solders, September 1954, 4 pages. 
Thermal and mechanical properties 


(Continued on page 234) 
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READERS may avail themselves of 
this convenient prepaid postcard 
method of communicating with the 

ublisher when desiring informa- 
tion regarding what has been men- 
tioned, described, or offered in the 
editorial or advertising pages of this 
~ sim ly circle the numbers on a 
card corresponding to the 
numbers appearing in the items pub- 
lished in the following editorial 
departments: 


New Components 
& Materials 
Page 142 


Current review of all new mate- 
rials, metals, parts and equipment 
that become component parts of 
the finished product. 


Literature for the Asking 


Page 212 


Listing of the new literature, 
printed matter and catalogs which 
provide basic information for those 


engaged in the design engineering 
of products. 


Editorial Article 
Reprints 


Page 232 
A complete listing of those editorial 
feature articles published in this 
and past issues that are available in 
reprint form for filing. 


Advertised Products 


numbers of advertisements in space 
on card, if more informa- 
tion is sought about what is adver- 


fe Of 


those cards can be processed 
are completely filled out and 


printed or typewritten. This 
good only until January 31, 
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Neo Postage Stamp Necessary if mailed ia the United Stetes 


POSTAGE WILL BE PAID BY— 


JOUN A. CAMPBELL, Director, Reader Service 
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1250 Sixth Avenue, NEW YORK 20, N. Y. 
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FIRST CLASS 
PERMIT NO. 45 
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BUSINESS REPLY CARD 
Ne Postogs Stamp Necessery if mailed in the United States 


POSTAGE WILL BE PAID BY— 


JOHN A. CAMPBELL, Director, Reader Service 
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of the available commercial 
are tabulated and related to ASTiy 
and Federal and Military Specifics. 


tions. (136) 


Designing for Resistance to Shock and 


Vibration—Parts I and II, July and 
August 1954, 12 pages. Detailed 
analysis of causes of shock and yj. 
bration damages as derived from a 
Naval Research Laboratory evalua. 
tion program, plus specific d 

recommendations. (112) 


Boolean Algebra—New Tool for Gi. 
cuit Designer, August 1954, 4 . 


pages. Explanation of the funda. 
mentals of a mathematical ap. 
proach to the design of complex 
electrical control circuits, including 
an example of its application to a 
basic circuit. (115) 


Cathode Followers as Control Ele. 


ments, August 1954, 8 pages, Oper. 
ation of the cathode-loaded am. 
plifier is described and compared 
with that of conventional plate. 
loaded amplifier. Also discussed are 
industrial control applications fea. 
turing the cathode follower. (120) 


Symposium on Branch Circuit Protec- 


tion of Multi-Motor Machines, July 
1954, 12 pages. The viewpoints of 
five leading engineers on 
and proposed NEC and JIC re 
quirements covering overcurrent 
protection for branch circuits of 
multi-motor industrial equipment. 
(116) 


Automatic Production for Electronics, 


July 1954, 12 pages. Review of fab- 
rication techniques and discussion 
of some basic design factors. (121) 


Designing Wiring Diagrams for Elec- 


tro-Hydraulic Controls, July 1954, 
8 pages. Explanation of a logical 
procedure to be followed in the de 
velopment of electrical circuits for 
controlling the operation of mydrau- 
lic systems. (128) 


Your Product — How Small? How 


Light? How Compact June 1954, 


20-page special staff report. Re 


sults of extensive field survey o 
design trends and requirements i 
the reduction of weight, size 

volume in diverse products. Mate- 
rials, components, and fabrication 
methods are discussed. (127) 
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Recent Developments in Wire-Wound 
Resistors, June 1954, 8 pages. Cor- 
rosion resistance of sealed and un- 
sealed wire-wound resistors, both 

ision and power types, com- 
pared. Epoxy resin-sealed resistors 
“cast” resistors described. (125) 


Carbon Brushes for Electrical Ma- 
chines, May and June 1954, 16 
pages. Broad survey of current 
practice in brush applications re- 
lates design factors to operating 
conditions on motor and generator 
commutators and slip rings. (126) 


Combined JIC - NMTBA Electrical 
Standards, May 1954, 16 pages. A 
composite of the Joint Industry 
Conference Electrical Standards for 
Industrial Equipment, adopted 
March 1953, and the National Ma- 
chine Tool Builders’ Association 
Electrical Standards, adopted Jan- 
vary, 1954. (140) 


Relay Standards and Reliability, May 
1954, 12 pages. Summary digest of 
papers presented before the Sec- 
ond symposium on Electro-Mag- 
netic Relays, sponsored by Okla- 
homa A. & M. College. (124) 


Design of Graphic Control Panels, 
April 1954, 17 pages. The essential 
elements of and principal instru- 
ments and other components enter- 
ing into complex centralized process 
control panel boards are described 
and illustrated in great detail. (114) 


Human Engineering in Control Sys- 
tems, March 1954, 12 pages. Re- 
view of fundamental principles and 
considerations in the man-machine 
relationship; case histories. (132) 


Wide-Speed-Range Electrical Drives, 
March 1954, 8 pages. Available 
commercial types analyzed as to 
basic system, power, speed range 
and regulation; performance char- 
acteristics, advantages and _limita- 
tions are tabulated. (133) 


Multiple Reprints 


Printed Circuits, 71 pages, Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
wiring techniques, beginning with 
sik screen printing of radio cir- 
cuit elements on ceramic plates. 
Other processes described include 
stamped wiring, and sprayed metal, 
plated and etched circuits and as- 
sociated assembly methods. For an- 
notated list of articles see page 332 
of the June 1954 issue. $2.00 
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UL LISTED APPLIANCE WIRES 
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: Automatic Production, 72 pages. Mul- 
| tiple Reprint No. 7. Selection of 


DECEMBER 1954 








Ground-testing electronic equipment 


keeps ‘em safe in the sky 





Ground Power Supplied 


by Hobart electric generators 


Controlled 
by Regohm 
Voltage Regulators 
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To insure reliable flight performance, 
electronic equipment—radio, radar and 
navigational devices—is tested on the 
ground with power supplied by 
Regohm-controlled generators. 

Engineers of The Hobart Brothers 
Company, Troy, Ohio, use Regohm 
regulators for their alternating current 
ground units. Because this low-cost, 
compact electro-mechanical controller 
is unequalled in accuracy. And under 
severe operating conditions, whether 
on land, sea or air, Regohm has per- 
formed long and unfailingly. 


7 Reasons why Regohm can simplify 
your control problem 


1. Regohm is small in size—It is compact, 
lightweight, position-free. Small size 
does not limit power-handling capacity. 
2. Regohm is a high-gain power amplifier 
—Milliwatt variations in signal energy 
control energy changes millions of 
times greater. 

3. Regohm’s isolated signal and control cir- 
cuits end impedance matching problems— 
Signal coils may have ratings from 0.01 
to 350 amperes. Controlled resistors can 
have values from zero to infinity. 
4.Regohm will correct system instability — 
A reliable, sturdy dashpot aids system 
damping. It’s easily adjusted over a 
wide range to match dynamic Regohm 
characteristics to present system 

5. Regohm’s effect can be calculated in ad- 
vance—Its response is independent of 
rest of servo system. Acts as integrat- 
ing error-rate proportional controller. 


6.Regohm assures continuous control—In 
“closed loop” systems a high speed 
averaging effect occurs as Regohm’s 
armature oscillates over a small ampli- 
tude. This provides continuous, step- 
less control in systems operating at 
power frequencies and below. 
7. Regohm has long life—Its life is meas- 
ured in years. Its plug-in feature sim- 
plifies replacement and maintenance; 
there are no parts to renew or lubri- 
cate. Shelf life is virtually unlimited. 
Our engineering and research facil- 
ities can help you apply Regohm to 
your control system or regulation 
problem. Write for Bulletin 505.00, ana- 
lyzing Regohm’s characteristics and 
applications. Address Dept. LM., Elec- 
tric Regulator Corp., Norwalk, Conn. 


——— CONTROL COMPONENT IN: Servo systems « battery 
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chargers + airborne controls « portable and station- 
ary generators « marine radar « inverters «+ locomo- 
tive braking systems «+ mobile telephones + guided 
missiles * signal and alarm systems «+ telephone 
central station equipment + magnetic clutches « rail- 
road communication systems *« magnet amplifiers. 


12 articles published since jg4g 
giving detailed data on automatic 
production systems, work hand} 

methods, monitoring controls, auto. 
mation, tape - controlled machine, 
and other related developments 
For an annotated list of contents 
see February 1954, page 324, $2.99 


Applying Magnetic Axplifiers, 7) 
pages. Multiple Reprint No, 1,4 
Second edition of this popula 
booklet has been expanded to jp. 
clude four recent feature article 
in addition to the series by Dom. 
hoefer and Krummenacher. For ap 
annotated list of contents see Jan. 
uary 1954, page 286. $2.00 


Designing Servomechanism Systems 
96 pages. Multiple Reprint No, 3 
Thirteen feature articles or related 
phases of design of feedback con. 
trol or servo systems and servo ap- 
plications, including the series of 
four articles by Herst. For a com. 
plete list of the contents of this 
booklet see Apri] 1954, page 358, 


$2.50 

Engineering Testing as a Design Tool, 
76 pages. Multiple Reprint No, 4 
Twelve articles in a planned pr 
gram covering instrumentation as a 
function of product development; 
environmental testing, sound and 
vibration, measuring non-sinusoidal 
circuits, use of oscilloscope, vacuum 
tube voltmeter and high-speed pho- 
tography. $2.50 
Electro-Hydraulic Control, 56 pages. 
Multiple Reprint No. 6. Series of 
feature articles published in a con- 
tinuing editorial program discuss- 
ing significant steps in the develop- 
ment of integrated electrical and 
hydraulic control systems. For an 
annotated list of the 10 articles in 
this booklet see January 1954, page 
277. $1.50 


Multiple Reprints at 
Quantity Prices 
Since handling expenses is a signifi 
can cost element in the distribution 
of these Multiple Reprints, grouping 
of orders makes possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fol 
lowing prices per copy apply: 
Quantity 
Title 5 88 
Electro Hydraulic Control 1.00 0.85 
Servo System Design 1.25 1.00 


Magnetic Amplifiers 1.35 1.10 
Automatic Production 1.35 1.10 
Engineering Testing 1.50 1.2 
Printed Circuits 1.35 1.10 


Prices given above include shipping 
charges. Make checks payable to 
Gage Publishing Company. 
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MICA—MICA-—MICA 


NEMCOITE—THE OUTSTANDING MICA INSULATION IN THE ELECTRICAL FIELD 
BUILT UP MICA PRODUCTS ... ALL TYPES... FORMS... CLASSES 


THE FOREMOST 
-= HIGH HEAT MICA 
ELECTRICAL INSULATION 


Y-26 has been first and foremost in the field of 
High-Temperature Mica Insulation for more 
than twenty-five years. It is the recognized 
standard of Mica Insulation in all of the Lead- 
ing domestic electric heater appliances. 








Y-26 satisfies all of the 
electrical insulating, 
thermal, mechanical 
and moisture-resisting 
qualities in all condi- 
tions of assembly, oper- 
ation and use. 


Fabricated stampings to 
specified dimensions 
and tolerances. 





COMMUTATOR MICA INSULATION 
Rings—Segments—Sleeves 


For all types of starting and generating motors. Accurate to 
specified dimensions. Properties controlled to ensure fullest 
efficiency of assembly and operation of commutators. 


MICA SEGMENT PLATE (Thermoset) 


Milled to specified thickness in sheets 18” x 36” or pieces 
cut to size or stamped to specifications. 
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COIL WRAPPERS AND SLOT LINERS FOR 
CLASS B AND CLASS H INSULATION 


FLEXIBLE MICA PLATE 


MICA AND PAPER INSULATION— 
COMBINATIONS OF MICA WITH MYLAR, FISHPAPER OR 
OTHER INSULATING PAPER BACKINGS 

MICA AND GLASS CLOTH INSULATION— 
COMBINATIONS OF MICA WITH PLAIN, VARNISHED OR 
SILICONE-TREATED FIBERGLAS 


SLOT CELL AND FIELD COIL INSULATORS— 
FORMED TO SPECIFIED DIMENSIONS 








NEW ENGLAND MICA COMPANY, INC. 
66 WOERD AVENUE, WALTHAM 54, MASSACHUSETTS 


shtin BOSTON—-NEW YORK—BALTIMORE—CHICAGO—CLEVELAND—DETROIT—MILWAUKEE—ST. LOUIS 
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MAINTAINS HIGHEST 
STANDARDS OF ACCURACY 
FOR CERAMIC PARTS 








Wisconsin Porcelain Co. is well 
known as a maker of precision 
ceramic parts. On the toughest jobs 
we consistently meet the most 
exacting specifications. Newly de- 
veloped procedures make it possi- 
ble to obtain a great degree of 
accuracy Om ceramic parts. 





Over 30 years of uninterrupted 
plant operation has established our 
reputation for dependable service 
and ‘kept’ delivery promises. 


Wisconsin ceramic parts in most 
cases offer savings in material and 
production costs and superiority in 
dielectric and physical charac- 
teristics. 


Serving Electrical and Electronic 
Industries since 1919. 


WISCONSIN 


PORCELAIN CO. 


-115 Market St. 
SUN PRAIRIE, WISCONSIN 
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Associations 





European, American Product 
Designs Compared 


Influence of American industrial 
design on European products was dis- 
cussed during the Tenth Annual 
Meeting and Design Conference ot 
the Society of Industrial Designers, 
held in Williamsburg, Va. 

Products and photographs from 
England, Belgium, Austria and India 
were set up along side of American 
examples of industrial design by So- 
ciety members. U. S. exhibits ranged 
from voltmeters to TV cabinets, in- 
cluding consumer products. European 
design showed less emphasis on in- 
dustrial machinery and related prod- 
ucts, with a greater concentration on 
decorative and household articles. 

In the election of officers for the 
coming year, Peter Muller-Munk, 
Peter Muller-Munk Associates, Pitts- 
burgh, was voted president of the 
Society and Arthur N. BecVar, Gen- 
eral Electric Co., Louisville, vice 
president. Herbert S. Barnhart, Ray- 
mond Loewy Associates, New York, 
was elected secretary, and Eugene 
Gerbereux, Port Washington, New 
York, elected treasurer. 

The Society's new book, “U. S. 
Industrial Design, 1954,” which was 
announced at the meeting, is expected 
to serve as a source of information 
and guidance for American Industry. 


AWS Installs Humberstone, 
Honors Davis 


At its 35th Annual Meeting, held 
in Chicago, the American Welding So- 
ciety installed as president Joseph H. 
Humberstone, president of Air Reduc- 
tion Sales Co., Inc., N. Y. Elected 
as first vice president, was J. J. Chyle, 
director of Welding Research, A. O. 
Smith Corp., Milwaukee, Wis. 

A major event of the Meeting was 
the bestowal of the Samuel Wylie 
Miller Medal on A. F. Davis, vice 
president, the Lincoln Electric Co., 
Cleveland, Ohio. Awarded annually, 
the Award is a tribute to meritorious 
achievement in the science of welding 
and cutting. 

Mr. Davis, who has occupied his 
present position at Lincoln since 1925, 
has been responsible for the com- 
pany’s educational program, which 
has played an important role for 30 
years in the development and expan- 
sion of the welding industry. One 
phase of the program has been the 


publishing and distribution of oye 
1 million copies of technical books 
on are welding. 

In addition to his achievements as 
an author and publisher, Mr. Davis 
has operated the Lincoln Weldin 
Schoo] since 1917 and is also mai 
tary of the James F. Lincoln Are 
Welding Foundation, established py 
the company in 1936. 


EEI Announces 
“Seal-of-Approval” Program 

The Environmental Equipment Ip. 
stitute, New York, has awarded its 
Seal of Approval to seven member 
companies manufacturing equipment 
for producing high and low tempera- 
tures, low pressure, humidity, salt 
spray and other environmental cop. 
ditions. 

These companies include: Tinney 
Engineering, Inc., Union, N. J.; Web. 
ber Manufacturing Co., Inc., Ip 
dianapolis, Ind.; Cincinnati Sub-Zero 
Products, Cincinnati, Ohio; and Harris 
Refrigeration Co., Cambridge, Mass. 
The Alpha Electric Refrigeration Co,, 
Detroit, Mich., and Bemco, Ine, 
North Hollywood, Calif., are also ini- 
tial members of the group. 

Under this program, purchasers re- 
ceive a Registration Certificate for 
each piece of environmental test 
equipment after it has satisfactorily 
passed its acceptance tests. Manufac. 
turers participating in the program 
guarantee that equipment conforms in 
every respect to the specifications 
agreed upon at time of purchase. If 
specifications are not met, recipients 
of Certificate may register complaints 
with the Institute, which will appoint 
a committee of engineers from the 
staffs of other manufacturers to evalv- 
ate the facts. Offending companies 
= lose their priviledge to use the 
Seal. 


AIEE Plans 90 Sessions 
at Winter Meeting 


Ninety sessions, at which most of 
the 40 committees in the five tech- 
nical divisions of the American In- 
stitute of Electrical Engineers will 
present papers, will be held during 
the Winter General Meeting of the 
Institute at the Statler Hotel, N. Y., 
Jan. 31-Feb. 4. 

In addition to the technical pro- 
gram, the 1954 Edison Medal will be 
presented during the opening general 
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NOW AVAILABLE a 


ASSEMBLIES 
or SUB-ASSEMBLIES 


for your 


POWER 
SUPPLIES 





UNITIZED RECTIFIERS 


PLATE-FILAMENT-REACTOR 
ASSEMBLIES 


PLATE TRANSFORMERS 


FILAMENT TRANSFORMERS 


FILTER REACTORS 


Moloney now offers complete power 
supplies custom built to your needs. 
Complete power supplies or any sub- 
assembly can be had, manufactured to 
your most rigid specifications. 


High Power or High Voltage offers no 
problem to Moloney, long experienced 
in the manufacture of quality transfor- 
mers. Moloney, supplying transformers 
to the electrical industry for over 58 
years, stands ready to apply this exper- 
ience to the manufacture of your most 


exacting requirement for power supplies. 





la | RETMA 
MIL-T-27 

OIL * ASKAREL 
DRY(Class A, B & H.) 


Write today for Bulletin ST-3505 
describing Specialty Transformers 


Standards 





MOLONEY ELECTRIC COMPANY 


Power Transformers Di tribution Transformers Step t tage Reeulatorse Regulating Transformers Load Ratio Control Trans- 


formers* Unit Substations « Network Transformers « Constant Current Transformers « Capacitors » Transformers For Electronics 


SALES OFFICES IN ALL PRINCIPAL CITIES « FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 
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permanent- 
magnet 
d-c motors 


BARBER 


RE 





Actual size: 12” diameter 
Weight 7.25 oz. 


for improved performance of 
electro-mechanical actuators, 
generators, switches and 
programming devices 


Here’sa compact, powerful new fractional- 
horsepower d-c motor that answers many 
product design problems of today. Its 
entirely new type of symmetrical rotor 
winding results in greatly improved motor 
performance and efficiency and is partic- 
ularly advantageous for reversing opera- 
tions. Available in two sizes with speeds 
from 5,000 to 20,000 rpm...6 to 115 
volt d-c operation... with gearheads, 
radio noise filters and other special fea- 
tures if desired. 


Superior 
IN TWO Commutatior. 
FRAME SIZES | Withstand Sudden 
Reversals 


WITH MAXIMUM 
OUTPUTS OF | Braking 


30 mhp Meet Military 
and Specifications 


56 mhp 


Powerful Dynamic 


Low Radio Noise 
Interference 


Write for descriptive Bulletin F-4344 showing fy les 
wide range of adaptations available to you “=a 
with BYLM series Borber-Colman permanent 3.” 
magnet motors. Bulletin includes characteristic uae 
curves, specifications, ond application infor- = 
mation. Get your copy now. 





BARBER-COLMAN COMPANY 
Dept. L, 1403 Rock Street, Ruckford, Illinois 
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Calendar of Meetings 


Nov. 28-Dec. 3—1954 Annual 
Meeting; American Society of 
Mechanical Engineers, Hotels 
Statler, McAlpin and Governor 
Clinton, N. Y. 


Dec. 2-7—Twenty-first National 
Exposition of Power and Mechan- 
ical Engineering; American Society 
of Mechanical Engineers, Com- 
mercial Museum, Philadelphia. 


Dec. 7-9—Third Annual Wire and 
Cable Symposium; Signal Corps 
Engineering Laboratories and the 
Wire and Cable Industry, Asbury 
Park, N. J. 
Dec. 8-10—Eastern Computer 
Conterence; American Institute of 
Electrical Engineers and the In- 
stitute of Radio Engineers, Belle- 
vue-Stratford Hotel, Philadelphia. 


Jan. 17-19—Conference on High- 
Frequency Measurements; Amer- 
ican Institute of Electrical Engi- 
neers, Institute of Radio Engineers, 
and The National Bureau of Stand- 
ards, Hotel Statler, Washington, 
2 ee 


Jan. 20-21—Symposium on Printed 
Circuits; the Radio-Electronics- 
Television Manufacturers Associa- 
tion, University of 
Philadelphia. 


Pennsylvania, 


Jan. 24-28 —Sixty-first Annual 


session. More than 5000 members are 
expected to attend exceeding last 
year’s all-time record. 


Electrochemical Society Honors 
George W. Heise 


In recognition of his outstanding 
technical achievements, George W. 
Heise was awarded the Acheson 
Medal and Award at the recent con- 
vention of the Electrochemical Soci- 
ety, in Boston. 

Associate director of the Research 
Laboratories of the National Carbon 
Co., Cleveland, Ohio, at the time of 
his retirement last year, Mr. Heise 
is an outstanding authority on _pri- 
mary batteries and for many years 
has written on the subject for the 
Encyclopedia Britannica. At present 
he is serving as chairman of advisory 
Battery Panels for both. the Office of 


Meeting and Twelfth Interna. 
tional Exposition; American Soci- 
ety of Heating and Ventilating 
Engineers, Commercial Museum 
and Convention Hall, Philadelphia, 


Jan, 31-Feb. 4—Winter Meeting, 
American Institute of Electrica] 
Engineers, Hotel Statler, N. Y, 


Feb. 8-10—Tenth Annual Reip- 
forced Plastics Division Confer- 
ence; The Society of the Plastics 
Industry, Inc., Hotel Statler, Los 
Angeles. 


Feb. 10-12—Seventh Annual Con- 
ference and Electronics Show: 
Southwestern Region of the In- 
stitute of Radio Engineers, Baker 
Hotel, Dallas, Tex. 


Feb. 17-18—Conference on Tran- 
sistor Circuits; jointly sponsored 
by the IRE Professional Group on 
Circuit Theory, the Science and 
Electronics Division of the AIEE, 
and the University of Pennsylvania, 
at the University of Pennsylvania. 


April 13-15—Tenth Annual Meet- 
ing and Lubrication Exhibit; Amer- 
ican Society of Lubrication Engi- 
neers, Hotel Sherman, Chicago. 


April 16-17—Semniannual Meet- 
ing, Packaging Machinery Manu- 
facturers Institute, Palmer House, 
Chicago. 


Naval Research and the National Re- 
search Council. 

The Acheson award, established in 
1929, consists of a gold medal and 
a cash prize of $1,000.00. 


ASA Sponsors Fifth National 
Conference on Standards 


In conjunction with its 36th An- 
nual Meeting, the American Standards 
Association sponsored the Fifth Na- 
tional Conference on Standards, Nov. 
15-17, Hotel Roosevelt, N. Y. 

One session of the Conference was 
devoted to International Standards 
and their significance for manufactur- 
ers of electrically energized equip- 
ment. During it, reports were made on 
the accomplishments of the Golden 
Jubilee Meeting of the International 
Electrotechnical Commission, held in 
Philadelphia. 
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When it pays to use 


Inco Nickel Alloy screen 


You will be surprised how often wire 
cloth costs no more (and in fine sizes 


costs even less) when made of the 


Inco Nickel Alloys. 


Take Monel. for example. Since 
there is more labor than wire in wire 
cloth, Monel’s outstanding workability 
makes it the most economical wire for 
weaving fine mesh filter cloth. 


Wire cloth weavers tell us Monel, 
Nickel, and Inconel can be woven and 
formed with little danger of broken 
wires and tearing. Soldering, brazing. 
or welding are simple to do. 


There is nothing flimsy about the 
finished filter or screen part. These 
alloys resist attack by all but a few 
corrosive fluids or gases. They retain 
their properties of strength, toughness, 
and stiffness at high temperatures. 
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Costs less than a cloth bag — This 100-mesh Monel wire sack holds silica 
gel in dehydrators of domestic refrigerators. Monel’s high workability, easy 
welding and soldering actually make total cost for this assembly less than 
for the plain cloth bags used previously! 






Resists corrosion by steam — There 
is a Monel wire screen below the 
steam valve in this Universal iron. 
At the operating temperatures in this 
appliance, Monel gives outstanding 
corrosion resistance. 


» _ ees 


Knit metal mesh, produced in Inco- 
nel or Monel, makes a filter or pack- 
ing that is both resilient and durable 
under severe conditions. Its uses in- 
clude television interference shielding 
and instrument shock mounts. 


They resist oxidation, abrasion, steam. 
Inconel, for example, is used for radi- 
ant mesh to broil food. 


If your product uses a wire cloth or 
screen, see how an Inco Nickel Alloy 
will save you money and strengthen 
your service story. Check the facts 
with your present supplier of woven 
wire products, or let us suggest the 
right metal and some experienced 
weavers of Inco Nickel Alloys. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 


i is 
NCO, Nickel Alloys 


TRADE MARK 


MONEL® * “R’® MONEL * “K”® MONEL 
“KR’® MONEL * “S’® MONEL * INCONEL® 
INCONEL “X”® * INCONEL “W"® 
INCOLOY® * NIMONIC® ALLOYS * NICKEL 
LOW CARBON NICKEL * DURANICKEL® 
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ADAC shown in plastic case is normally 
hermetically sealed in metal cover. 


This servo driven Converter is de- 
signed to be read-out either ‘‘on the 

run” or “on demand”. For read-out, 

the digital computer sends an inter- 
rogating pulse to all the drums (and 

their segments) in common. The pulse can 
only return to the computer via the brushes 
contacting the tracks. If a brush is on a con- 
ducting segment, the pulse returns to the 
computer; if the brush is on an insulated 
segment, the pulse is blocked. All 12 tracks 
are simultaneously read and the return 
pulses are thus coded to represent discrete 
steps of the transducer feeding ADAC. 


By using precision servo components, the 
accuracy of ADAC has been reduced to 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components. 


Send for bulletin giving data of com- 
ponents of interest to you. 





ADAC 


Servo 
Analog 
Digital 


Analog 


\ | Converter 


\ 


\ 
\ 


ADAC is a device for the precise 
electro-mechanical conversion of analog 
information to digital form. ADAC works 
from a synchro voltage input and produces 
a 12-binary-digit informational output. 


one part in 4096 (.02%), or approximately 
5 minutes of transmitter rotation. It weighs 
only 2% pounds and measures three inches 
in diameter and four inches in length. The 
device is hermetically sealed and is highly 
shock resistant. The T3100 Servo Amplifier 
provides the necessary excitation for the 
servo elements of the Converter. A direct 
drive ADAC providing the segmented drums 
and necessary gear trains, and an inverse 
ADAC for digital-analog conversion is avail- 
able. 


Let us send you complete data sheets. Write 
today. 
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Talks were delivered by Leon 
Podolsky, Sprague Electric Co., who 
spoke on “Components for Electrical 
Circuits”; Dr. A. H. Scott, National 
Bureau of Standards, who discussed 
“Organization and Work of the [EC 
on Electrical Insulation Material”. 
and Virgil Graham, RETMA, who te. 
viewed “New Developments in Elec- 
tron Tubes.” “What the Future Holds 
for International Standardization,” 
was discussed by Dr. Harold S, Qs. 
borne, President, International Elec. 
trotechnical Commission. 

“What’s Ahead for Standardiza- 
tion,” the theme of a panel] 
session in which were expressed the 
views of four editors of technical and 
business publications. They included 
F. J. Oliver, editor, Evecrricaz 
MANUFACTURING; John Mellecker, edi- 
tor, “Chemical Engineering Progress”: 
S. F. Heinritz, editor, “Purchasing,” 
and Byron K. Ledgerwood, “Control 
Engineering.” . & ’. Morrow, director, 
Special Editorial Services, McGraw- 
Hill Publishing Co., acted as mod- 
erator. 

Other sessions were devoted to: 
Company Standardization, Standards 
and Quality Control, and Related 
Problems. 

At the Annual Award Luncheon, 
the American Standards Association 
awarded the Howard Coonley medal 

» Thomas D. Jolly, Aluminum Com- 
pany of America, and the Standards 
Medal to Dr. John Gaillard, consult- 
ant, New York. 

The first award is given to an execu- 
tive serving the cause of voluntary 
standardization through practice and 
example, and by his writings and 
speeches, the second, to any individ- 
ual, not necessarily an executive, who 
has served the voluntary standards 
movement through leadership in the 
actual development and _ application 
of standards. 


was 


Conference on Electrical Insulation 
Selects Officers 


At the 1955 meeting of the confer- 
ence on electrical insulation, held re- 
cently at Pocono Manor, Pa., R. G. 
Breckenridge, National Bureau of 
Standards, was elected chairman and 
A. H. Sharbaugh, General Electric 
Research Laboratory, vice chairman. 
T. W. Dakin, Westinghouse Research 
Laboratory, was named _ secretary. 
The Conference is sponsored by the 
National Research Council, Division 
of Engineering and Industrial Re- 
search. 


MRC to Study Standards 


Four subcommittees to study stand- 
ardization problems and recommended 
procedures have been set up by the 
Standards and Engineering Commit- 
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Now! Meet TOUGH specifications with 
these TOUGHER ceramic-to-metal seals 


Proven reliable in both 
commercial and military 
applications including— 


TRANSFORMER TERMINALS, JET ENGINE 
THERMOCOUPLES, NUCLEONICS, HEATING 
ELEMENTS, IGNITION INSULATORS, MAG- 
NATRON OUTPUT WINDOWS, VACUUM TUBE 
CLOSURES, REFRIGERATION COMPRESSORS, 
SINGLE AND MULTIPLE CONDUCTOR CABLE 
END SEALS, CHEMICAL INSULATORS, EXPLO- 
SION-PROOF ASSEMBLIES, CAPACITOR TER- 
MINALS, CONNECTORS, RELAYS, FILTERS. 













.-for temperatures to 1400°F 
.- pressures to 2000 psi 


The ADVAC metalizing process makes it possible to 
produce hermetic seals capable of withstanding 
higher temperatures and severe thermal shock. These 
super-rugged seals are the result of the integration of 
the metal coating into the ceramic itself. “Wedding” 
the two materials furnishes a bond for the soldering 
or brazing of metal parts. A complete line of standard 
terminals is available. Custom seals are fabricated 
for special requirements. 


TYPES OF ADVAC SEALS AVAILABLE 
New ADVAC seals can be inside or outside diameter 
and butt seals. Various metals are used to meet the 
conditions of different environments. Where corrosion 
is a factor, specify Grade A Nickel; Monel metal for 
applications requiring non-magnetic properties. 


SOFT SOLDER 
TERMINALS 


ASSEMBLED BRAZED 
TERMINALS 


Metal bands fired to the 
metalized ceramic surface. 
Resist amalgamation, will 
not peel or lift, provide 
silver surface for soft- 
soldering. 
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CUSTOM BUILT 
SEALS 


For extremely high pres- 
sures and temperatures to 
1825°F and wide variations 
in ambient conditions. Rigid 
quality control assures vacuum 
tight seals. 


For service at elevated tem- 
peratures. Custom made 
for specific services. These 
ADVAC terminals withstand 
temperatures to 1400°F 
and higher. 


COMPLETE 
ASSEMBLIES 


Terminals can be supplied 
brazed to headers to your 
specifications. Quotations 
on complete assemblies, in- 
cluding cover plates, will be 
furnished on request. 


CALL OR WRITE for literature or recommendations on your hermetic 
sealing problem. ADVAC engineers are specialists in high tempera- 
ture, high pressure ceramic-to-metal seals. For competent assistance 
on your particular requirements, contact ADVAC, today! 
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ADVANCED 


VACUUM 
PRODUCTS - INC 


18-22 LIBERTY STREET 
STAMFORD, CONNECTICUT 
Telephone STamford 3-8934 
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tee of the Magnetic Recording Indus. 
tries Association, at its second annual 
meeting held in New York. 

The subcommittee of the Standards 
group, headed by Robert Leon, of 
Brush Development Corp., has beer 
asked to report by the first of the year, 

Specific standardization problems to 
be studied are the general order of 
procedure to be adopted in Setting 

| standards and cooperation with allied 
organizations; a preliminary survey 
of playback standards for all tape 
speeds; review of the status of qj. 
mensional specifications, tapes and 
| reels, and a consideration of stand. 
| ards for heads and track placements, 
Selected as chairman of these sub. 
committees were C. J. LeBel, Audio 
Devices, Inc.; Russell Tinkham, 
Ampex Electric Corp.; Arnold Hult. 
gren, American Molded Plastics 
Corp.; and Clarence Sprosty, Brush 
Development Corp. 


IRE Names John D. Ryder President 


The Institute of Radio Engineers 
has elected as president for 1955 
John D. Ryder, dean of the School 
of Engineering, Michigan State Col- 
lege, East Lansing, Mich. In recogni. 
tion of the international character of 
; the Institute’s membership and actiy- 
ae ae ities, Franz Tank, Zurich, Switzerland, 
Roe was named vice president. 
ou, a 








ce Conveyor Manufacturers 
Open Type 5 VA 110-24 Vo =|-s«|_—«Ellect J. C. Webb 
Transformer Jervis C. Webb, Jervis B. Webb 
Co., Detroit, Mich., was elected presi- 
dent of the Conveyor Equipment 
Manufacturers Association, at its 2lst 
Annual Meeting at the Greenbrier, 
_ | White Sulphur Springs, W. Va. R. C. 
Sollenberger was re-elected executive 
vice president and will be chief staff 
executive in the association’s Wash- 
ington, D. C., headquarters. 


Type $1 150 VA 230/460-115 
Volt Transformer with Circuit 
Breaker 


co ee 


You can now buy small specialty transformers for industrial 


control built to the same high standards that have chacter- Mr. Webb will also serve as chair- 
. man of a policv committee dealing 
ized larger | HEMEBTY EY, | transformers for many years. | with long-range planning for the As 
They are... | sociation. 


* Designed for service Williamson Heads RETMA 


Atomic Test Committee 


a . . vy. .. - a > aye 7} a, ; 

* Vacuum pressure impregnated with moisture and corro- _R. H. Williamson, General Electric 
‘ ; Co., has been named chairman of the 
sion resistant varnish for | HEEB ry | use, Atomic Test Committee of the Radio- 


Electronics-Television Manufacturers 

* Completely tested for applications. | Association. The committee will co- 

ordinate Association activities in con- 

Sizes 5 VA and larger are available nection with next spring's atomic test 

Write for complete details blast at the Nevada Proving Grounds, 

during which a number of electronic 

| devices and components will be tested. 

Industry participation in the test 

| is being encouraged by the Federal 

Civil Defense Administration, which 

will supervise the _ installation of 
equipment and collection of data. 







HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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\ Vint type of O-ring 


saves more money 


O 
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The true test of money-saving performance is 

actual use. Long use in many of today’s finest 
hydraulic, electrical and mechanical applications 
proves that Minnesota Rubber O-rings last longer than 
ordinary, compression molded O-ring seals. 


Minnesota Rubber O-rings are injection molded in an 
exclusive process to eliminate flash and other problems of 
ordinary O-rings. Result: Minnesota Rubber O-rings 
with greater tensile strength, higher density and longer- 
lasting resistance to friction, abrasions and chemical 
actions. The cost? Lower than the industry average! 


Minnesota Rubber’s exclusive process also produces high 
quality custom molded parts. Injection molding securely 
bonds rubber to brass, steel and other metals. 

Production of intricate designs and shapes is simplified by 
the flexibility of the injection molding process. 


No matter how tough your rubber parts problem, 
Minnesota Rubber will dip deep into its experience and 
knowledge to come up with the answer that will 
further submerge your cost problems. Write today for 
details. For complete installation data on O-rings, 

ask for the new free catalog 9-B, ‘“‘O-rings.” 


Sota ‘Ru bDber and Gasket Company 


‘ ( 






rset 


3630 Wooddale Avenue, Minneapolis 16, Minnesota 
Dept. 305 
b - Phone MOhawk 9-6781 
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"Dual 
construction the 


Because of its 
wound” 


new Decco Series 29 D. C. LKricient 


Solenoid is able to deliver 


DUAL 


WOUND 


D. C. SOLENOIDS 






DECE Res 
Sena 


be oe - 


tremendous force in small Lawerful 


space in continuous serv- 
ice. See Force Stroke Chart 
below. 


This compact, new D.C. 
Solenoid is available in 24 
to 250 Volt range, regular 
or waterproof construction 
—J.1.C. Specifications. 
Ideal for mobile equip- 
ment. 


10.4. 


Lbs. Force 





0 “Ve 


Holding Current 
ot 28 V.D.C. 


VY 





SPECIAL SOLENOIDS 
ENGINEERED TO 
vo YOUR NEEDS 


© = Stroke 


3 1 
7 Inches 


ANS) 
wary DETROIT COIL COMPANY 


[Spee PAS ae 
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socket), bolts, nuts, washers, 
rivets, keys and pins 


MANUFACTURERS 


| 2435 HILTON ROAD, FERNDALE 20, MICHIGAN 


«OT UGK 


All types and sizes of screws 
(Phillips, slotted, hex head, 


> Over 9000 items in stock means immediate de- 


livery from one source 


New Garden City plant now operating at top 
speed and quality 


Unsurpassed facilities for quantity fabrication of 
specials 


A staff of seasoned engineers always available 
for consultation 


Pioneers in the manufacture of stainless steel 
fasteners 


WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P9 


SINCE 1929 








Book 


Reviews 





Dielectric Materials and Applications 
edited by Arthur R. von Hippel, 
(Includes Tables of Dielectric Mg. 
terials, previously published sepa- 
rately in 1943.) 438 pp. 8% in, x 
11 in., hard covers. The Technology 
Press of M.I.T., Cambridge, Mass. 
and John Wiley & Sons, Inc., New 
York 16. $17.50. 


Here there throughout the 
country there are proud POssessors 
of a modest slip of paper certifying 
that its owner has successfully com. 
pleted a summer session course at 
MIT’s famous Laboratory for Insula. 
tion Research. This course, given jn 
1952, was organized on the convic- 
tion, as Dr. von Hippel states in his 
preface, “that scientists, engineers, 
manufacturers and users of dielectrics 
should learn to speak each other’s 
language and appreciate mutual prob. 
lems, failures and advances.” The 
lectures, suitably revised and edited 
form the impressive volume under 
review here. For good measure, MIT 
“Tables of Dielectric Materials,” 
originally issued in 1943 in a some. 
what limited edition, are now added 
as the closing section of the book. 

Given by 22 experts in science 
industry and government, including 
members of Dr. von Hippel’s group. 
these lectures neither cursor 
nor superficial. In book form, they 
provide an interrelated and _ closeh 
knit body of knowledge that is both 
fundamental and practical. Divided 
in five major sections, the book deals 
first with theory (macroscopic prop- 
erties of dielectrics and molecular 
properties); the second part is con- 
cerned with dielectric measuring 
techniques (permittivity, permeabil- 
ity, microwave — spectroscopy, and 
magnetic resonance); the third with 
dielectric materials and their appli- 
‘ations; the fourth discusses the re 
quirements of the Armed Services 
the fifth section contains the dielectric 
tables already mentioned. The dis- 
cussion on applications in the third 
section is approached from two 
angles: (1) how dielectric materials 
ire used in equipment, as for example 
dielectrics in electronic equipments: 
and (2) how dielectrics can be used 
in devices, as for example in recti- 
fiers, memory devices, magnetic and 


and 


were 


SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 


dielectric amplifiers, and piezoelectric 
transducers. 
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exposure meters 
too, 


CRUCIBLE PERMANENT MAGNETS 


afford maximum energy... 
minimum s1ze 


It’s a fact, Crucible alnico magnets have a consistently higher energy 
product ... which means more energy from a smaller magnet. 

That’s why, ever since alnico alloys were developed, Crucible has been 
producing them for leading manufacturers of voltmeters, watt-hour meters, 
exposure meters and magnet-equipped devices of all kinds. 

Our twenty-years of magnet experience is backed by over a half-century 
of fine specialty steelmaking. You'll find that whenever you have a magnet 
application it will pay you to call Crucible. 


CRUCIBLE first name in special purpose steels 





SA years of. | Fene| steelmaking  _ALNICO PERMANENT MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS * REX HIGH SPEED * TOOL © ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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INSTRUMENT SERVO MOTORS 


Designed for use on recording instruments where rapid accelera- 
tion and deceleration are of primary importance. 


DIEHL Instrument Servo Motors feature a novel construction 
with an integrally molded stator and housing. Liberal design 
characteristics are built-in so that long life can be expected even 
under severe ambient temperature conditions. 


While intended primarily for commercial use, these Servo motors 


meet pertinent JAN specifications for resistance to humidity, 
salt spray, fungus, shock and vibration. 






SPECIFICATIONS DIEHL NUMBER 


FPE21L-27-1 FPE25L-92-1 













Ovtput (Watts) 


Frequency (Cycles) 60 
Poles 2 
Reference Phase (Volts) 115 
Control Phase (Volts) 115 
Reference Phase (Watts) 17 
Control Phase (Watts) 17 
Control Phase Impedance (Ohms) 575 


Locked Torque (Oz.-In.) 
Theoretical Acceleration (Rad/sec.2) 


Our engineering staff will gladly help you select the motors best suited 
to your specific requirements. A request on your letterhead will bring you a 
copy of Technical Manual No. EM-1254 describing Diehl Servo Motors 
and related equipment. 


NX Other Available Components: 
\ D.C. SERVO SETS © RESOLVERS 
MINIATURE PERMANENT MAGNET D.C. MOTORS 


DIEHL MANUFACTURING COMPANY 


SOMERVILLE N J 
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Dielectrics, in the sense of this 
book, as Dr. von Hippel states in 
his general interpretation of its 
contents, “are not a narrow class of 
so-called insulators, but the broad 
expanse of nonmetals considered from 
the standpoint of their interaction 
with electric, magnetic, or electro. 
magnetic fields. Thus we are op. 
cerned with gases as well as with 
liquids and solids, and with the 
storage of electric and magnetic ep. 
ergy as well as with its dissipation” 

Space does not permit the listing 
of the 22 contributors to this work 
But it would be pretty much of ap 
“all-star” roster. Graphs, tabular data, 
charts, diagrams, references, a ma. 
terials index, and a_ subject index 
all add to the reference value of the 
text. 





Manufacturers 


Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letter head, 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 212 for other publica- 
tions available through the Reader In- 
quiry Facility. 


STAINLESS STEEL STRIP CALCU- 
LATOR-Slide-type calculator uses as 
variables the length and weight ot 
cold-rolled stainless steel strip and 
quickly translates into pounds any 
length and width of stainless steel 
according to its gage. The calculator 
indicates widths from % to 12 in. 
length from 100 ft, to 10,000 ft, and 
gages from 0.003 through 0.150. Re- 
verse side of the calculator contains 
a slide table to determine the weight 
of stainless coil steel, using as vari- 
ables the coil’s inside and _ outside 
diameters. To obtain a calculator, 
write on company letterhead to Ul- 
brich Stainless Steels, Wallingford, 
Conn. 


ZINC DIE CASTINGS -— Illustrated 
24-page booklet discusses the use of 
zine as a base metal for die-casting 
alloys, as well as the various commer- 
cial finishes for, and the applications 
of, zine die-casting. Included is 4 
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ING METALLURGY 





Kipp 
MAK* 


A “certified” 
Aluminum Ord- 
nance component 
... certified by 
Madison-Kipp 
and Government 
inspectors. 








A “certified” 
3.86 Ib. Zinc Die 
Casting... 
certified by the 
Certified Zinc 
Alloy Plan and 
Madison-Kipp. 


We belong to the authoritative Certified Zinc Alloy Plan of the 


American Die Casting Institute. We take similar precautions in Aluminum. 
The degree of adherence to these effective certified controls, plus the degree of 
good housekeeping, equals the degree of perfection that can be reached 
in die casting metallurgy from an operational standpoint. 
Good housekeeping has kept the mountains of metal we have used 
to the exact original certified specifications. We have not been off-grade 


on any casting whether for Ordnance or commercial use, ever. 


*Official designation on 
Ordnance components. 





MADISON-KIPP CORPORATION 


214 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


© ‘Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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delay lines 

magnetic storage 
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126 Massachusetts Ave. 
Boston, Massachusetts 
KEnmore 6-0601 
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step-by-step description of the elec- 
trolytic method for refining Bunker 
Hill 99.99+- per cent zinc. To ob- 
tain a copy, write on letterhead re- 
quest to St. Joseph Lead Co., 250 
Park Ave., New York 17. 





Engineering 


Standards 


ASTM Standards on Adhesives 

The September 1954 edition of 
this compilation includes in their lat- 
form 42 ASTM. _ standards. In- 
cluded is a standard, and a tentative 
revision, of definitions of terms relat- 
ing to adhesives. 

Among the 34 test methods are 
the following: Adhesives Relative to 
Their Use as Electrical Insulation 
(tentative); Bond Strength of Plastics 
in Electrical Insulating Materials; and 
Pressure - Sensitive Adhesive Tapes 
Used for Electrical Insulation (tenta- 
tive). 


est 


A high percentage of the material 
included in the early edition has 
been revised. Copies of the 216-page 
book, bound in a heavy paper cover, 
may be obtained for $1.75 by writing 
to the American Society for Testing 


Materials, 1916 Race St., Philadel- 

phia 3, Pa. 

Copper and Copper Alloys 
Containing 600 pages, “ASTM 


Standards on Copper and Copper Al- 
loys,” brings together in compact form 
all of the ASTM Standards pertaining 
to copper and copper alloys that were 
developed by ASTM Committee B-5 
on Copper and Copper Alloys, Cast 
and Wrought, as well as related stand- 
ards from other ASTM committees. 

Included in their latest form are 
123 standards; including 108 specifi- 
cations; 10 test methods; 2 classifica- 
tions (one of coppers, the other of cast 
copper-base alloys); and 2 recom- 
mended practices. Copies of the pub- 
lication, bound in heavy paper cover, 
can be obtained from the American 
Society for Testing Materials, 1916 
Race St., Philadelphia 3, at $5.00 per 
copy; $5.65 for a cloth cover. 


Each of the six Multiple Reprints now 
available (see reviews on page 235) is 
obtainable at reduced cost in quantity. 


TUBING CLAMPS: 
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presents 
A NEW IDEA IN 
Flexible Plastic 





|. | ! for use with 
AN TYPE 
CONNECTORS 


This unique tubing clamp provides” 
an inexpensive method to protect” 
open wiring used in connection? 
with a standard AN TYPE CON. 

NECTOR. 


It is an easy and quick way to 
attach flexible plastic tubing to a 
connector—without the use of hand ~ 
tools. When used in conjunction 
with a gasketed adapter, a water- 
proof joint is provided between 
connector and tubing. 


Material—aluminum. Sizes to 
accommodate tubing from % -in. 
I.D. to 2-in. I.D. AN plug sizes 
12S to 48. 






Write for Catalog data. 
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BUGGIE, Inc. 
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726 STANTON STREET — 
TOLEDO 4, OHIO 
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color sells... in plastics molded by General American 


With competition 

plastics. General / 

whether brilliant 

life. In addition, gs] 

can often give your product nev 


ae ‘ } A . ° 
Ask a General American engi 


PLASTICS DIVISION 


1 1 


extra sales ippeal of color in 


iles-making color you need... 


{) 


n for long service 


What’s more, plastics 
big volume production. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 135 South LaSalle Street, Chicago 90, lilinois 


© focilities unmatched anywhere: injection presses to 300 ounces, compression presses to 2,000 tons, reinforced plastics molding, die making, painting, assembly, packaging 
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Subject: solder 


As far as cost is concerned, solder is a relatively 
small item in any manufacturing operation 
But solder does a big job. You should have 


the best solder you can buy... Federated solder. 


For printed circuits — Federated CASTOMATIC® 
bar solder, the machine-cast solder 


with no dross, with uniform composition 


throughout each bar. 


For joining work — Federated Rosin Core 
(RTS 200) wire solder in all 


commercial gauges and compositions. 





Photo courtesy Photocircuits ¢ 


Federated Metals Division 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N. Y. 
Federated Metals Canada, Ltd., Toronto and Montreal <3 
Aluminum, Magnesium, Babbitts, Brass, Bronze, Anodes, Zine Dust, 


Die Casting Metals, Lead and Lead Products, Solders, Type Metals 







In Canada: 








Men 


in Industry 





Franklin R. Kadison has been pro- 
moted from director of research and 
development to general manager of 
the domestic division of Sealtron 
Corp., Cincinnati, Ohio. A graduate of 
Seton Hall University, Mr. Kadison 
has several important patents in elec. 
tronics to his credit. 


Nathaniel B. Nichols, manager of 
the research division of the Raytheon 
Manufacturing Co. has been ap- 
pointed an assistant vice president, 
Joining the Waltham, Mass., firm jn 
1951, he helped develop the ultrasonic 
machine tool, and the single-motion 
duplicator, an electronic brain for ma- 
chine tools. 


Albert S. Takacs has joined the en- 
gineering department of Vitramon, 
Inc., Bridgeport, Conn., manufacturer 
of capacitors. Formerly Mr. Takacs 
was a development engineer for Man- 
ning, Maxwell & Moore, Inc. 


As its manager of research and de- 
velopment, Dumore Precision Tools, 
Racine, Wis., has appointed James P. 
Steibel, who was formerly associated 
with J. I. Case Co., and a partner in 
the S. & M. Laboratory, in that city. 


Allen-Bradley Company, Milwaukee, 
Wis., has named William W. Garstang 
chief engineer of its radio division. 
Mr. Garstang comes to his new post 
from the Raytheon Manufacturing Co. 
where he was vice president in charge 
of manufacturing at that company’s 
Chicago plant. 


Formerly its assistant chief engi- 
neer, Raymond H. Matthews has been 
appointed chief engineer of Fenwal, 
Inc., Ashland, Mass., manufacturer of 
precision thermostats, temperature 
controllers and fire and overheat de- 
tectors. He will administer tha com- 
pany’s engineering staff which in- 
cludes a group of 20 engineers and 
designers now engaged in the devel- 
opment of new instruments. 


New chief engineer of the Trans- 
former Division at Oxford Electric 
Corp., Chicago, is Frank Ganson. An 
engineering graduate of Northwestern 
University Technological Institute, 
Mr. Ganson has been a design engi- 
neer with Gramer Transformer Co., 
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POWERSTAT 


variable transformers 
If the equipment you are designing calls for accurate 
adjustable voltage, take advantage of the “‘precision- 
accuracy” of a POWERSTAT variable transformer. 
Plus — its excellent regulation . . . high efficiency ... 


cool operation . . . and long life. 
And the cost? You can buy a POWERSTAT for as 


little as $8.50! 
a POWERSTATS are designed to fit your 


designs. They make life easy for designers. 






Manually-operated and motor-driven 
POWERSTATS are offered in 
120, 240 and 480 










Dimension-wise and mounting-wise, a volt ratings — 
POWERSTAT is easiest to install . . . and from 150VA to 
maintenance is negligible. 100 KVA. 

Write for full details. 









Be sure to see Superior AS RN OE SEMEN) HEN GNI OO SE 
Electric's Mobile Display } 
when it visits your area. i THE SUPERIOR ELECTRIC CO. i 
7 
: 1312 Clarke Ave., Bristol, Conn. i 
i Please send complete literature on i 
j Powerstat variable transformers. { 
eee 5 setae oR i NOMO ccccccccccc cere eres eeesesecwsebesececeses sees see ee cheesheeneeein i 
COMPANY Be nals cov ra>ssaiaidbtieas tine alee aaa 
* 
! Cc 
WON TOMS < cece vc cede icen aces édeevbendeb sbeebs ee canes ene ane 
1312 CLARKE AVENUE, BRISTOL, CONN. 4 
Manutocturers of: Powerstat Variable Dati tania iy Oinidalihaes eMielenita abide. 4 ee oe ae ea Re 
ao Regulators * Voltbox A-C Power Supplies * Powerstat Light Dimming 4 i 
quipment * Voricell D-C Power Supplies * Superior 5- Way Binding Posts i isa dd Ri RERa ve escusevunesos caabews So Zone...... State. ...scescccccvce i 


DECEMBER 1954 253 








FER 


rye 


MANSOL makes 


GLASS 
MULTIFORM 


Pellers 


custom-molded to 
exact specifications. 


ee 


4 


FORMULA 800 MULTIFORMS 


Extracted from epoxy resins. 
"800" can be used in multiforms 
and for conductive or non-con- 
ductive small parts welding at 
400° F. It possesses extremely 
high bonding strength, with no 
shrinkage, on metals to metals 
and metals to non-metals. 


MULTIFORMS OF STEATITE 


We specialize in small die- 
pressed ceramic parts held to 
closest tolerances. All tools and 
dies are made in our shop to 
assure quick delivery, 











MANSOL CERAMICS COMPANY 


Ev 





WITHSTANDS 


HIGH 


TEMPERATURES 


Durakool 


@ 
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GLASS MULTIFORMS — The ideal multi- 
forms for Iron Sealing and Kovar Sealing, 
matching the expansion of these metals 

over their entire working range. They 
resist mercury attack, have ample mechani- 
cal strength, and seal readily. Our labora- 
tory is prepared to assist you in selecting 
the proper glass for any metal. 


@ If you are still making your own 
multiforms, Mansol would like to 
show you how to save money 
and eliminate rejects. 


e Write to Dept. N for the com- 
plete story about multiforms, 
Formula 800 and our production 
facilities. No obligation of course. 


CABLE ADDRESS: MANSOL 








Durakool 


the 
STANDARD 


OF QUALITY, DURABILITY AND LIFE 


Years of trouble-free performance on the 
most difficult of assignments have won top 
recognition for Durakool Mercury Tilt Switches. 
High temperatures, fast cycling and 24 hour 
schedules taken in stride. 7 sizes, | to 65 am- 
peres. Send for Bulletin 525. 


See telephone directory for local distributor or write 


DURAKOOL, INC.—Elkhart, Indiana 
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MERCURY 
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and chief engineer at Crest Trang. 
former and Mohawk Electronics. 


To head up its research program 
Speer Carbon Co., St. Marys, Pa,, has 
appointed Dr. Robert L. Womer, who 
holds the title of vice president jy 
charge of research and development. 


Daystrom, Inc., Elizabeth, N.J., has 
promoted Charles Sherwood to new 
products advisor. Mr. Sherwood wij] 
do investigation and research jnto 
both new products and companies 
under consideration by Daystrom. He 
moves to his new position from Day. 
strom’s instrument division at Arch. 


bald, Pa. 


Joseph J. Sousa and William H, 
Fallon have joined the engineering 
department of Star-Kimble Motor 
Division of Miehle Printing Press & 
Manufacturing Co., Bloomfield, N, }, 
Appointed chief development engi. 
neer, Mr. Sousa was formerly associ- 
ated with Crocker Wheeler Division 
of the Elliot Co. Mr. Fallon, previ- 
ously with Electro Dynamic Division 
of General Dynamics Corp., has been 
appointed design engineer. 


Gulton Manufacturing Corp., Me- 
tuchen, N. J., has added Warren W. 
Hurt to its research staff, where he 
will be engaged in development of 
shock and vibration measuring equip- 
ment. Other new research staff mem- 
bers in the same department include 
Sam Hanish, who will conduct work 
on problems relating to transient 
shock phenomena, and John G. Froe- 
mel, whose duties will involve the 
design of accelerometers, pressure 
transducers, and other scientific in- 
struments. 


As part of its plan to expand its 
design, engineering and production 
facilities in the field of medical elec- 
tronics products, Raytheon Manufac 
| turing Co., Waltham, Mass., has 
| added Hubert Sear, M.D., to the staff 
| of its medical products laboratory. He 
| will assist in development of applica- 

tions for diathermy equipment and 

room air cleaners, as well as in the 
_ design of new products with med- 

ical applications. Dr. Sear took his 

medical degree from Jefferson Col- 

lege, has studied electronics, and car- 
_ ried out studies in the use of radio- 
| active isotopes in medicine 


At Worthington Corp.’s Wellsville. 
| N. Y., plant, Joseph B. Inferrera has 
| been advanced from chief mechanical 

design engineer to executive engineer. 


|. Appointment of Arthur E. Harrison 
as director of engineering has been 
announced by the Guided Missiles 
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FOR RUGGED SERVICE... 


“All motors are 


NOT alike f~ 
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Reliance Totally-enclosed Fan-cooled 
A-c Motor. All other standard en- 
closures available, with wide choice 
of mechanical and electrical designs 
and special mountings. Ratings from 
3/4 to 300 bp. 


>t Heavy shafts, bearing to bearing 
>t Indestructible pressure-cast rotors 


>+ Shock-resistant frame and 
bearing-bracket construction 


--.» AND THE BEST PRE-LUBRICATED BEARING DESIGN 
The Reliance pre-lubricated bearing provides four times more operating 
hours without re-lubrication than any other bearing used in motors today. 
And—whatever your lubrication schedule—you just can’t grease’em wrong! 
To get the complete “inside story” on motor bearings, write today for new 
Bulletin B-2202. It contains hard facts on the advantages of the Reliance 
pre-lubricated bearing design, with cutaway view, cross-section dia- 


> y -. #gram,comparison chart, and statements by bearing manufacturers. 31458v 


[IANC ELECTRIC AND 
ENGINEERING CO. 
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fo r a b Ss ol ut e i e { i a b . { it y i n Division, Fairchild Engine & Airplane 


Corp., Wyandanch, L. I. Vice presj- 
dent in charge of engineering at 
| Wilcox Electric Co., Kansas City, fo; 
the past two years, Mr. Harrison has 
had broad experience in electronigs 
including control systems for both 
military and commercial aircraft, Re. 
ceiving his Bachelor of Science de. 
gree in electrical engineering from 
the University of Colorado, Mr. Hay. 
rison also served as chief engineer 
of Air Associates Inc., Teterboro, 
N. J., and was for a number of years 
a member of the technical staff of 
the Bell Telephone Laboratories, 







P. F. Brophy has been elected pres- 
ident of the R. W. Cramer Co., Ine, 
Centerbrook, Conn., succeeding R. W, 
Cramer, founder and first president 
who becomes chairman of the Operat. 
ing Committee. Formerly its executive 
This power supply, shown | vice president, Mr. Brophy has been 
with the Raydist mobile | With Cramer since 1928. 
electronic tracking system, 


is typical of the use of . a ; 
CHICAGO transformers Edmund A. Laport, chief engineer 


in Raydist equipment. of the RCA International Division, 
Radio Corporation of America, has 


‘ joined the research and engineering 

0ug staff of the company as Administra. 

tive Engineer, Communications. The 

research and engineering staff was 

TRANSFORMERS | recently created to have broad re. 
| sponsibility for all research and engi- 


neering activities of the Corporation, 


THE 
LOGICAL 
CHOICE 
WAS 


New duties of R. M. Miller, re- 
cently advanced to vice president by 
Stearns Magnetic, Inc., Milwaukee, 
include responsibility for engineering 
activities of the entire company, 
Graduate of the University of Wis- 
consin, Mr. Miller was formerly man- 
ager of the company’s transmission 
plant. 


Raydist, designed and built by the 
Hastings Instrument Company, Inc., 
of Hampton, Virginia, is a remark-: 
ably precise and sensitive electronic 
radio location system. Raydist sys- 
tems are used for air and marine 
navigation tracking, marine geo- 
physical surveying, chartmaking, 
meteorological studies and a host 


Minnesota Mining & Manufactur- 
ing Co., St. Paul, has appoined Dr. 
Hans Thurnauer, technical consultant 





of applications requiring infinitely CHICAGO MiIL-T-27 | on ceramics and electrical insulations. 

accurate tracking and plotting. Sealed-in-Steel Transformer | In addition to conducting develop- 
. - nt studies and long-range basic 

Because Raydist precision perform- aa lat eee eee ae 


research in ceramics, Dr. Thurnauer 
will continue as vice president of 
American Lava Corp., a 3M_ sub- 
sidiary which manufactures technical 
ceramics in Chattanooga, Tenn. He 
will make his headquarters at Minne- 
sota’s central research laboratory in 


ance is dependent upon the quality 
of the components used, Hastings 
specifies and uses CHICAGO 
MIL-T-27 hermetically sealed 
transformers. 


Wherever absolute reliability 








and optimum precision are es- Go St. Paul. 
sential, you'll find CHICAGO, &\: Zs) ‘ge 

, YY Bhs : o- ‘ 
truly the world’s toughest trans- aE sisiebe fog C1554, listing over Gyromechanisms, Inc., Halesite, 
formers. a nlc tH N. Y., has appointed Robert M. Ben- 
a son vice president and placed him in 
hick charge of the West Coast Division, 
with responsibility for coordinating 
TA al EXPORT SALES: engineering and sales activities from 
TRANSFORMER CORPORATION 431 Greenwich St. aa the company’s new office at 11941 
Addison and Elston « Chicago 18, Illinois New York 13, N.Y. Wilshire Blvd., Los Angeles. A grad- 
uate of California Institute of Tech- 
H= ie zie IF J NG 
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. aoe A search for the cause 
ts a 5 of interference with 
$ television, broadcast 
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en at the switch contacts 
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“ lights were actuated. 
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SeEAeLEE 


covers the field 
in commutators 


TOY TRAINS 
to 
DIESEL LOCOMOTIVES 


Kirkwood molded core commv- 
tators, in shell or bar types, bring 
big savings to miniature motor 
makers. 


And Kirkwood experience played 
a big roll in developing a coin 
silver commutator to solve a 
esta bes Dib ale) me) 
engines. 


Let Kirkwood supply your needs 
from our standard designs of over 
1000 sizes ranging in diameter 
from 9/32 to 50 —or we'll build 
them to your specifications. Send 
us your prints for estimate. 


WRITE FOR CATALOG NO. 3 


eta 
ye aS 
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LJ 
is 
J 

J 


Vad 


COMMUTATOR CO. 


om om 
TTT td 


48655 West 130th Street 
Cleveland 11, Ohio 
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nology, Mr. Benson was formerly 
chief engineer of American Gyro 
Corp. and served previously with 
North American Aviation, Inc., and 
Sperry Gyroscope Co. 


Manager of the new mechanical en- 
gineering sub-section in G.E.’s Mate- 
rials and Processes Laboratory is Ed- 
ward H. Freiburghouse, Jr. Activities 
of the sub-section include evaluation 
of magnetic and electric properties, 
and fatigue and damping measure- 
ments. 


As its vice president for research, 
the Electronics Corporation of Amer- 
ica, Boston, Mass., has appointed Dr. 
Wayne B. Nottingham, who will also 
continue as a full professor at Massa- 
chusetts Institute of Technology. At 
the same time, the Corporation ap- 
pointed Dr. Raymond H. McFee, di- 
rector of research. Dr. McFee for- 
merly was project director for Photo- 
switch, Inc. 

Both appointments reflect the ex- 
panded capability for research and 
engineering made possible by the re- 
cent consolidation into one organiza- 
tion of Photoswitch Inc., Combustion 
Control Corp., Fireye Corp., and 
Photoswitch Marine Division Inc. 


Hugh Pruss has joined Audio Prod- 
ucts Corp., Los Angeles as head of 
Telemetering Research and Develop- 
ment. Associated with aviation elec- 
tronics since 1941, Mr. Pruss was 
formerly technical operations director 
and chief engineer of the Telemeter- 
ing division of Raymond Rosen Engi- 
neering Products, Inc., Philadelphia. 


Dr. Ralph J. Slutz has been ap- 
pointed chief of the radio propagation 
physics division of the Boulder, Colo., 
laboratories of the National Bureau 
of Standards. Dr. Slutz is known for 
his role in the design and construction 
of SEAC, one of the Bureau’s elec- 


tronic digital computers. 


Servomechanisms, Inc., Garden 
City, N. Y., has named Joseph A. 
Kuzman assistant manager of iis 
Westbury, N. Y., division. In his new 
post, Mr. Kuzman will be responsible 
for the coordination of engineering 
and production functions of the Divi- 
sion, 


Resigning as vice president in 
charge of engineering at Bendix Avia- 
tion Corp., Lawrence A. Hyland has 
joined Hughes Aircraft Co., Culver 
City, Calif., as vice president and 
general manager. At Bendix, Mr. Hy- 
land coordinated the company’s en- 
gineering activities. Awarded the 
Navy’s Gold Metal for distinguished 
public service in 1952, Mr. Hyland 









Automation 
Requires 





RIGHT! 
and Allen-Bradley 
got it from = 


MOHAWK! 





On stamped and tapped 
parts like these coil ter- 
minals Allen-Bradley found Mohawk’'s 
gucranteed uniformity eliminated re- 
jects, both of parts and finished coils, 
Since their usage is 200,000 per 
month, down-time could have been 
extremely costly. 





But Mohawk not only maintained pro- 
duction and quality levels—they also 
were able to deliver the stamped, 
formed and tapped parts at a sub- 
stantial saving over the usual cost of 
fabrication. 


If you'd like to get small threaded 
stampings in large quantities with 
guaranteed uniformity —automatically 
—send blue prints or write to: 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 
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HERE'S IMPORTANT NEWS! © 
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For AC or DC motors that pack dependable power into a 
small space—Contact Pesco! 

Whether your problem is one of space, or of weight, 
you will find that Pesco “coordinated-frame” motors will 
give you the one BEST answer to your specific problem. 

To begin with you can rely on Pesco motors to deliver 


id dependable maximum rated power—from the smallest and 

r- lightest practical unit! And Pesco can meet your installa- Compound: of 
; ' ee es 
‘s tion and operating requirements exactly by custom building gpeeds—all WP 


; ; ’ ‘ittent duty. 
your motor from standardized parts—using any of a series - 


of coordinated frame sizes. This will provide lower unit 
cost and greatly simplify the problem of stocking service 


















en 
parts. 
, Pesco engineers will be glad to show you the great 
0" ; 
co advantages that Pesco “‘coordinated-frame” motors will 
od, bring to your product—in installation, in operation, and 
ibs in servicing. Simply call or write the Home Office, Bed- 
of ford, Ohio. 
led Call or write the Home Office, Bedford, Ohio 
vith for full information on these outstanding 
PESCO products. 
ally 
AGRICULTURAL INDUSTRIAL AIRCRAFT AUTOMOTIVE CONSTRUCTION EARTH MOVING 
PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 
PRODUCTS DIVISION BORG-WARNER CORPORATION 
Y 


24700 NORTH MILES ROAD ° BEDFORD, OHIO 
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We'll Help You Put More 


wy i a 
in Your Automation! | 


@ There is an “extra” Lewis Service many spring users don’t 
know about... it might be called: “packing for production” or 
“arranged for automation.” It’s simply the way in which Lewis 
Springs and Wireforms may be shipped to reach the production 
line ready for quick, time-saving handling and the most efficient 
assembly operation... by hand or automatic equipment. 

Working with customer’s production men, Lewis Engineers 
devise the packing method best suited to the job: Perhaps threaded 
onarod...on special holders... in envelopes ...tied or grouped 
in bundles ...and in many other different ways. 

If you use springs and wireforms, and have plans to further 
“automate” production we'd like to help you with our “extras” 
in Lewis Service. And, of course, top quality springs and wire- 
forms are our business. Send us your problem. 


LEWIS SPRING & MANUFACTURING COMPANY 
CHICAGO 47, ILL. 


PRECISION 


— 
ote B e 


2646 W. NORTH AVE. . 







The Finest Light Springs and Wireforms of Every Type and Material 
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was appointed in 1954 to the Aero. 
nautics Steering Committee of the 
Department of Defense, which is cop. 
cerned with guided missiles. 


Dr. Arthur Lee Davis has been ap- 
pointed general manager of the Ele. 
tro-Technical Products Division of 
Sun Chemical Corp., Long Island 
City, N. Y., with headquarters at 
the Nutley, N. J., plant of the com. 
pany. Dr. Davis will supervise re. 
search, production and other activities 
of the entire line of Electro-Technica] 
products. 


At CGS Laboratories, Inc., Stam. 
ford, Conn., Carl G. Sontheimer has 
been elected vice president in 
charge of engineering. Elected as 
president was Elton T. Barrett, who 
during the war was engaged in elec- 
tronic research at Harvard under the 
Office of Scientific Research and De. 


velopment. 





Company 


Briefs 


The International Resistance Co., 
Philadelphia, has purchased Van 
Dyke Instruments, Inc., St. Peters- 
burg, Fla. The new acquisition, which 
manufactures precision potentiome- 
ters, will be operated under its pres- 
ent management as an IRC wholly 
owned subsidiary. 


Elgin National Watch Co., Elgin, 
Ill., has extended its manufacturing 
activities to the West Coast with the 
purchase of Neomatic, Inc., Los An- 
geles, specialists in development of 
miniature electronic components. 

The acquisition marks Elgin’s first 
major step in product diversification 
since the company announced, late in 
1953, its intention of broadening its 
activities to include the manufacture 
of miniature electronic components 
and automatic production instruments. 


The Hitchiner Manufacturing Co., 
Milford, N. H., has completed a plant 
expansion program which is expected 
to increase production capacity by 
50 per cent. The investment-casting 
firm will devote most of its new facil- 
ities to its die-making department. 
The new facilities mark the second 
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In the field of fiber glass reinforcements for plastics or 
rubber components, Pittsburgh Fiber Glass has rapidly 
established a reputation for highest quality material. For 
both lowering manufacturing costs, and adding higher 
strength properties, many manufacturers choose PPG 
Fiber Glass roving or cloth and mat woven from PPG 
Fiber Glass. 


Widely used to add strength and dimensional stability to 
a wide variety of rubber, plastics or paper products parts, 


FIBER PAINTS - GLASS - 
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Finest quality 
reinforcement for your 


component parts ie 


Pittsburgh 
Fiber Glass 


PPG Fiber Glass also adds excellent dielectric strength to 
electrical housings and structural parts when it is used 
as reinforcing cloths in laminates. In wire and cable 
sleeving and tubing, too, PPG Fiber Glass adds new wear 
and insulation qualities. 


Check into the profitable facts on PPG Fiber Glass for 
use in your product’s design and construction—you can 
obtain complete information and technical staff assistance 
through our executive office or district sales offices in 
Chicago, Cincinnati, Cleveland, Detroit, Houston, Los 
Angeles, New York, Philadelphia or St. Louis. Pittsburgh 
Plate Glass Company, Fiber Glass Division, One Gateway 
Center, Pittsburgh 22, Pennsylvania. 
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Explosion-proof ‘‘Sealedpower.” 
Listed by Underwriters Labora- 
tories for Class | Group D, and 
Class 1! Group F and G locations. 
Available in ratings up to 100 hp. 


Wound-rotor protected type, For 
slow, smooth acceleration, high 
starting torque with low starting 
current or variable speed. Drip. 
proof, splash-proof, 140-200 hp. 














Gearmotor. Available in single, 
double, or triple reduction with 
any Crocker-Wheeler Motor in 
frame sizes from 1 to 150 hp. 


Mill motor, W600 series DC, con- 
forms in all respects to AISE 
standards. Offers more power 
without an increase in frame size. 


















The new Taconite-proof totally- 
enclosed fan-cooled squirrel- 
cage “Sealedpower.” Armed 
against magnetic dust at every 
point of possible penetration. 









Brake motor using latest disc 
type brake mounted on dripproof 
motor. Also available with to- 
tally-enclosed and splash-proof 
enclosures for a-c or d-c. 


Squirrel-cage, totally-enclosed, 
non-ventilated. Available up to 
and including 3 hp, at 1800 rpm, 
for protection against dust, 
fumes and moisture. 








Direct-current open-type (illus- 
trated). Also dripproof guarded. 
Form F, in ratings to 742 hp. 
Form H, in 10 to 200 hp. 











CROCKER-WHEELER 


== MOTORS 


There’s a rugged, dependable Elliott C-W Motor 
in this line-up for practically every 1 to 200 hp 
application in industry. They are backed by over 
sixty years of proven design and construction. Grey cast- 
iron shields and frame assure solid support for bearings and 
permanent motor alignment. Sealed, prelubricated ball bear- 
ings to eliminate bearing contamination or corrosion while 
providing adequate grease for the life of the bearings. These 
are just'a few of the many features that add up to long years 
of trouble-free service. For details on any of these motors, 


a 


Squirrel-cage protected type. An open 


dripproof motor for general purpose call your local Elliott Field Engineer or write for the 
use. Available in wide modifications latest bulletin. Address Elliott Company, Crocker-Wheeler 
to meet a variety of conditions. Division, Jeannette, Pa. 


er ELLIOTT Company fi 


TURBINE-GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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expansion of the company in the past 
few years. 


Magnecord, Inc., Chicago, manu- 
facturer of magnetic tape equipment, 
has purchased all outstanding stock 
of Davies Laboratories, Inc., River- 
dale, Md., radio and electronics firm. 
The new acquisition will continue as 
a wholly owned subsidiary under the 
direction of its present management. 


In its new aluminum rod rolling 
and fabricating plant now under con- 
struction in Great Falls, Montana, 
Anaconda Wire & Cable Co., N. Y., 
will house a million-dollar aluminum 
rod rolling mill designed for auto- 
matic rolling of aluminum rods. In 
addition, another million dollars is 
being spent on wire drawing and 
stranding equipment for the produc- 
tion of bare aluminum and strand. 
Anaconda has been producing alumi- 
num wires and cables at Great Falls 
for more than two years. With com- 
pletion of the expansion currently 
under way, it is anticipated that pro- 
duction will be able to keep pace 
with customer requirements. 


The recently formed Photronics 
Division of Hauman Instruments Co., 
Inc., Watertown, Mass., specializes in 
the design and production of photo- 
electric control systems and other 
products. Bernard L. Friedman has 
been appointed chief engineer, as well 
as general manager and president. 


Norge Division, Borg-Warner Corp.., 
Chicago, has purchased the tools and 
fixtures of Leeson Steel Products, Inc., 
Division of Thor Corp., for the manu- 
facture of built-in ranges. Production 
of the ranges will continue in Lee- 
son’s Bloomington, IIl., plant, under 
supervision of the Norge Range Divi- 
sion personnel. Manufacture under the 
Norge name will start at once. 


Westinghouse Electric Corp. has 
purchased all the capital stock of 
the Schneider Manufacturing Corp., 
Muncie, Ind., manufacturer of torque 
converters. 


To further the application of glass 
textiles in industrial and other appli- 
cations, Hess, Goldsmith & Co., Inc., 
New York, has established a special 
fiber glass research and development 
division, with Dr. Jayanti Dharma 
Teja in charge as director. 


Square D Co., Detroit, has ac- 
quired the property and facilities of 
the Iowa National Manufacturing Co., 
Cedar Rapids, Iowa, as a wholly 
owned subsidiary. As part of the 
transaction, Square D will complete 
a 112,000 sq ft manufacturing plant 
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Better... and Cheaper 


Siding Contact Doviees 
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An entirely new approach to dependable, long-life, econ- 
omical sliding contact devices. Made possible only by the 
unique Aerovox Printed Wiring technic. 


Switches, commutators and other electro-mechanical assem- 
blies can now be made with that ruggedness and high 
performance which only solid silver contacts can provide. 
Herewith are typical examples of such sliding contact seg- 
ments or stators. Life of several million cycles under 
various conditions. 


Aerovox Printed Wiring for circuits, even including capaci- 
tance, inductance, shielding, and associated resistance 
elements, means metallic silver conductor mechanically 
formed and partially imbedded in phenolic base. No adhe- 
sive. No etching with resultant danger of acid or chemi- 
cal deterioration. No oxidation or tarnishing. No surface 
plating. Identically reproducible due to precision printing 
process. Yes, obviously different! 


Knute, Wirieg Paiuatr: Yours for the asking. 


Also representative samph i if you write on busi- 
ness stationery and indicate particular interest in 
switching, commytating or wiring applications. Let 
vs quote on any requirements. 













ACME CINEMA 
DIVISION ELECTRONICS INC. ENGINEERING CO. 
OLEAN, N. Y. MONROVIA, CALIF. BURBANK, CALIF. 








: i. Canada: 











Packs Big Switch Rating Into Small Switch Size 


Long famous for miniaturizing electrical controls, 
“Diamond H” now packs U. L. approved ratings up to 25A. 
and 2 H.P. at 240 V. into a series of toggle and push button 
switches whose bases measure only ©1445” by “149” by 1°46”. 

For portable tools, panelboards, home workshop power 
tools, power amplifiers, light industrial machines, vacuum 
cleaners and similar applications demanding utmost reliability 
over long service life along with the smallest possible size, 
new Series 1400 switches are available in all standard ratings 
and up to 1% H.P. at 120 V., 2 H.P. at 240 V., and to 25 
amperes at 120 and 240 V., A.C. only. (Ratings to 30 A. on 
special order.) ‘ 

A unique method of actuating the pivoted rocking arm of 
the contact mechanism by a specially insulated spring-loaded 
roller provides positive pressure in all positions and smooth 
action without lag or hesitation. Toggle switches available 
single pole, single throw (dummy terminals optional) and 
single pole, double throw (two and three position and 
momentary one or both sides). Push button switches single 
pole, off and on, and momentary double throw, no off. 


For complete details, write for Bulletin B6 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN. 


 PLASTURBO 


*T.M. registered 


=) molded nylon 
J blower wheels 


Plasturbo Blower Wheels give you increased effi- 
ciency, less noise and light weight at less cost! 
Dimensional stability and uniform concentricity 
assure smooth, vibrationless operation. Injection 
molded in one piece with metal hub integral of Du- 
Pont’s FM 10,001 nylon for strength and dura- 
bility for wide ranges of temperature under varying 





Send for samples of sizes conditions. Now being used in automobile heaters, 
now available. For quotations 7 * conditioning units, blowers, projectors and many 


send prints or samples. 


other applications. 









MAMCO 
SWITCHES 
Single pole, single 
throw quality toggle 
switches. Provided with 
wire leads. Six amp. 
capacity of 125 volts. 


MAMCO COILS 
MAMCO engineers 
build quality coils to 
your specifications. 
Send prints or descrip- 
tion of product for 
prices. 


BLOWER UNITS 
Complete blower units. 
We design and manu- 
facture to your speci- 
fications. 


MOTORS 
MAMCO custom built 
motors ore quality 
built and tested for 
moximum perform- 
ence and efficiency. 
Write for complete 
brochure on motors 
ond motor sets today. 
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presently under construction jn that 
city. 

Another step in the company’s ex. 
pansion program was_ indicated by 
announcement of plans for a plant to 
be built in Secaucus, N. J. 


A new research and product devel. 
opment center has been opened in 
Denver, Col., by Micro Switch, Diyj. 
sion of Minneapolis-Honey well Regu- 
lator Co., which will supplement re. 
search activities conducted at the 
Division’s main office and factory jp 
Freeport, Ill. Establishment of the 
center is part of a program aimed at 
improving the materials used iy 
switches and development of new 
principles and methods of switch 
operation. In charge is Wilbert Mar. 
tin, assistant director of product re. 
search and development. 


Plans for uniting the Fiber Glass 
and Corrulux Divisions of Libbey. 
Owens-Ford Glass Co., and the busi. 
ness and assets of Glass Fibers, Ine,, 
into a new organization to be known 
as Glass Fibers Corp. will be sub- 
mitted to the shareholders of Glass 
Fibers, Inc., for approval at an early 
date. 

The new company will have five 
manufacturing plants in four states 
with more than 1500 employes and 
a potential production capacity of 
$25,000,0000 annually. 


To house all its Southern California 
operations, the Sprague Electric Co., 
North Adams, Mass., has started con- 
struction of a 13,000 sq-ft building in 
Los Angeles. Expected to be com- 
pleted in the spring of 1955 the struc- 
ture will house the production facili- 
ties of Sprague’s radio-interference 
filter division, the engineering depart- 
ment’s radio-interference filter labo- 
ratories, and sales offices. 


The expansion program of National 
Vulcanized Fibre Co., Wilmington, 
Del., will advance another step with 
the expected completion by the end 
of 1954 of its $200,000 research and 
development laboratory at Yorklya, 
Del. Director of the laboratory will 
be Gerald H. Mains, formerly labora- 
tory director of National's Phenolite 
Division. 


Mathias Klein & Sons has moved to 
its new plant and office located at 
7200 McCormick Rd., Skokie, Ill. The 
company manufactures pliers and re- 
lated products. 


+ 


Acquisition of a forging plant a 
Erie, Pa., will result in further diver 
sification of aluminum-mill product by 
Kaiser Aluminum & Chemical Cor- 
poration, successful bidder to the offer 
of the government’s General Services 
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RATINGS OF G-E STANDARD LINE INDUSTRIAL AMPLISTATS INCLUDE: 1-VA, 15-VA, 40-VA, 75-VA, 140-VA, 325-VA, 600-VA, 930-VA. 


Here is why General Electric Amplistats 
belong in your plans for automation 


The reliability demanded of electric control systems 
for round-the-clock operations is provided by Gen- 
eral Electric amplistats (self-saturating magnetic 
amplifiers). They are built to meet the precision 
demands of automatic production. Rugged trans- 
former-like construction incorporates no delicate or 
moving parts. 


WIDE RANGE OF USES: High gain d-c amplification 
means G-E amplistats can use a wide variety of low- 


power input signals to control many types of loads. 
Input signals can be utilized from such devices as 
thermocouples, strain gages, thermistors, photo cells, 
photo tubes, transistors and other amplifiers, shunts, 
resistance-type temperature bulbs, other amplistats. 
TYPICAL LOADS which G-E amplistats can control 
include relays, solenoids, motor fields, generator 
fields, amplidyne fields, power rectifiers, lamps, heat- 
ing elements, other amplistats. 


BUILT FOR PRECISE PERFORMANCE 


G-E amplistats require no warm-up time. 


G-E amplistats consume very little power 
because there are no filament heaters 
and because they function as a variable 
reactance instead of a resistance device. 


G-E amplistats require no special power 
supply. They are self-contained units, 
and operate directly from a-c power. 
No adjustment is necessary. 


G-E amplistats provide electrical signal 
isolation. Several signals can be com- 


bined in a single amplifier without cir- 
cuit complications. 


G-E amplistats are especially well suited 
for low-impedance signal sources. 

G-E amplistats are simple to mount. 
Since there are no delicate parts, resili- 
ent suspensions are not required. 

G-E amplistats may be used in a wide 
variety of circuits, either singly, in 
parallel, cascade, or push-pull to greatly 
broaden their application. 


Standard line of General Electric 
amplistats combine the advantages of 
high gain, fast response, and simple 
durable construction. 


ENGINEERING ASSISTANCE in planning 
complete control systems and full data 
on G-E amplistats is readily available. 
Contact your nearby General Electric 
Apparatus Sales Office or write to Gen- 
eral Electric Company, Section 411-121, 
Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Specify Iridite . . . for corrosion protection during 
storage or use .. . for a firm and lasting base for 
paint ... for extra quality and eye-appeal . . . for 
low cost color coding of finished parts. 


ON ZINC AND CADMIUM you can get highly corrosion 
resistant finishes to meet any military or civilian 
specifications and ranging in appearance from olive 
drab through sparkling bright and dyed colors. 


ON COPPER ... Iridite brightens copper, keeps it tar- 
nish-free; also lets you drastically cut the cost of 


copper-chrome plating by reducing the need for 
buffing. 


ON ALUMINUM Iridite gives you a choice of natural 
aluminum, a golden yellow or dye colored finishes. No 
special racks. No high temperatures. No long immer- 
sion. Process in bulk. 


ON MAGNESIUM Iridite provides a highly protective 
film in deepening shades of brown. No boiling, elabor- 
ate cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 
ment. No exhausts. No specially trained operators. 
Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, 
cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you 
complete data. Write direct or call in your Iridite Field Engineer. 
He's listed under "Plating Supplies" in your classified telephone book. 


INCORPORATED 


4004-06 E. MONUMENT STREET e BALTIMORE 5, MD 


Se 








Administration to lease the aluminum _ 
forging facility. GSA has agreed {g 
lease the plant to Kaiser Aluminum 
for a period of up to 20 years. 


Gaylord Container Corp., St. Louis 
is expanding its manufacturing fag}. 
ties with plants now being built jy 
Miami and San Antonio. Completion 
of the Miami box-manufacturing plant 
is expected by the end of the year 
and of the new San Antonio box-con. 
verting facility about July, 1955, 


Change of address: G. M. Gianninj 
& Co., has moved its general offices 
and Instrument Development Engi- 
neering Department to larger quarters 
at 918 E. Green St., Pasadena 1, 
Calif. 


The newly formed General Tran. 
sistor Corp., 95-18 Sutphin Blvd, 
Jamaica 35, N. Y., will engage in the 
engineering and manufacture of trap- 
sistors and related semi-conductor 
products. Vice president is Herman 
Fialkov, formerly chief engineer of 
the Germanium Division, Radio Re- 
ceptor Co. 


Under a recent agreement, with the 
International Telephone & Telegraph 
Corp., New York, the Electronics 
Division of General Electric is licensed 
for five years under all ITT patents 
in the U. S. covering commercial radio 
telephone, telegraph and picture ap- 
paratus, radar, radio control apparatus 
and test equipment for civilian use, 
ITT is currently licensed under GE, 4 
patents in the same field, through a? 
separate licensing agreement. 


A series of conferences designed to” 
acquaint engineers with the properties” 
and applications of ductile iron has 
been inaugurated by International 
Nickel Co., Inc., New York. Individ- 
ual meetings, attended by design en- 
gineers and other personnel are being 
held for companies employing cast or 
wrought components. 


Establishment of a new instrument 
division, as well as a change in the 
corporate name of the company, has 
been announced by Nuclear Research 
& Development Co., St. Louis. The 
new company name, Nuclear Consult- 
ants, Inc., reflects the medical and 
industrial consulting service which 
comprises a major part of its activities. 

The new instrument division, to be 
known as NRD Instrument Co., will 
produce the products the company 
previously manufactured only for use 
in its consulting activities, as well as 
a new line of counting instruments. 


Ground has been broken for the 
fourth addition, since 1946, to the 
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It's the revolutionary U.S.S. Nautilus, world’s first 
atomic-powered submarine and fastest recruit ever to 
join America’s underseas fleet. 

Built by the Electric Boat Division of the General 
Dynamics Corporation, the Nautilus can travel around 
the world completely submerged, surface to attack the 
enemy, then dive under w ater to race away at a speed 
that defies pursuit. 


Naturally, every component of the Nautilus, down to 
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the last bolt, had to meet tough specifications. They 
werent too tough, however, for the Ward Leonard 
electric control components and equipment installed. 
Point is, when you want truly dependable perform- 
ance from an electric control — whether it’s for an 
atomic sub, an electronic computer or a traffic light — 
take your pick from the complete Ward Leonard line. 
And check the other side of this page for the story 
behind the fine reputation of Ward Leonard resistors. 
48 
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RESISTOR CORE. Ward Leonard’s TERMINALS. In Ward Leonard RESISTANCE WIRE. All wire is COATING. Vitrohm enamel¢ 


own manufactured cores aré resistors, spe ial alloy termi- drawn to our own specilica- ing of all Ward Leonard resis 
perfectly smooth, cylindrical nals insure proper expansion tions for each particular resis- tors provides a complete h 
ceramic bodies of high density, and adherence to the enamel tor type. It’s capable of with- metic seal — highly resistantt 
low porosity, and his oh ( Lie lec- are de signed to provide stron st inding he ivy overloads, h is shock, high } sumidi ty, extre 
tric strencth. The ceramil¢ anchorage. Every wire-to- i uniformly low coefficient of temperatures, a ids, alkalies 
material has been selected so terminal junction is firmly resistivity. Many of the “bar- and electrolysis. Unlike 1 


that its thermal coefficient of clamped to the core, then spe- gain’ resistors are wound with resistor manufacturers 
expansion is correlated to that cially silver-brazed for lasting stan ot | 


\ resi e wir ordinary manufacture our own vitr 
of the other components contact crade enamel. 


Our new 64-page Catalog 15 tells you more about the Vitrohm line 
of power resistors. It also includes many he ‘Ipful charts and data. 
Write for it today to Ward Leonard Electric Company, 500 South 
Street, Mount Vernon, New York. 
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Admiral Corp. television plant in Har- | 
d, Ill., increasing the total plant | H £ i 
we to over 187,000 sq ft. The plant | ew ontro 


is one of the Chicago company’s 
i 6 
for Continuous Processing 





eleven manufacturing facilities. 





Arrangements have been made by | 
Clarostat Mfg. Co., Inc., Dover, 
N. H., for the purchase of Campbell 
Industries, Inc., Chattanooga, Tenn., 
manufacturer of carbon-type resist- 
ance products. Acquisition of Camp- 
bell Industries as a wholly owned 
subsidiary marks another step by 
Clarostat to provide manufacturing 
facilities closer to potential markets. 
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Radio Corporation of America has 
established a separate Semi-Conductor 
Operations Department devoted ex- 
clusively to the engineering and 
manufacture of transistors and other 
semi-conductor devices. Dr. Alan M. 
Glover has been appointed manager 
of the new department, which will 
have its headquarters at RCA’s Harri- 
son, N. J., plant. 


Federal Pacific Electric Co., New- 
ark, N. J., has opened a new plant 
in Scranton, Pa., which will serve 
as headquarters for the company’s 
newly organized Eastern Switchgear 
Division, the third such division cre- 
ated by the company to handle its 
expanding activities. 





The first full-scale production plant 
in America for the manufacture of 
isocyanate chemicals will be built 
near New Martinsville, W. Va., by 
Mobay Chemical Co., St. Louis. 


Mobay was recently formed by Mon- A uto - P neumda t i ¢ ¢C on t ro i 


santo Chemical Co. and Farben- 

fabriken Bayer A.G. of Germany. The | e Now with the REEVEs Vari-Speed Motodrive equipped with 

new isocyanates are used in combina- | the new sensitive Auto-Pneumatic control, you can automati- 

tion with polyester resins to produce | ; ; ; ; 

flexible and rigid foamed plastics, and | cally control continuous processes involving the regulation of 

other products. heat, liquid level, pressure, temperature, flow, and many 
other variables. Positive, direct connection from the pneumatic 
instrument to the Auto-Pneumatic control assures accurate 
and sensitive speed regulation. 

Exclusive REEVES cam design provides linear output speeds 
so necessary for delicate proportioning processes . . . maintains 
the greatest accuracy while regulating or maintaining any 
speed throughout the range of the Motodrive. 

REEVES Auto-Pneumatic Control assures maximum effi- 
produce electric power-driven vehicles ciency and economy in industrial processes . . . means out- 
for transporting both personnel and standing savings for you in material, fuel and labor costs plus 
materials in industrial plants. Head- continuous uniformity of your product or process. Write today 





A factory sales office has been 
opened by the Reliance Electric & 
Engineering Co., Cleveland, at 5856 
North Port Washington Rd., Milwau- 
kee. Branch manager is Vernon S. 
Barnes. 


Victor Adding Machine Co. has es- 
tablished an Electri-Car Division to 








— are at Victor’s main office in for complete information. 
icago. 
REEVES PULLEY COMPANY - COLUMBUS, INDIANA ) 
Magnetics, Inc., Butler, Pa., is now | 
manufacturing molybdenum _permal- 
loy powder cores under a license 
agreement with the Western Electric Send today for 
Co. Cores are available in a range BULLETIN EM 13a- 
of sizes covering most demands for 
unstabilized units. 
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EXTRUSIONS 


Plastic precision Extru- 
sions made to your exact 
specifications. 


ros OG 
TUBES COL 
SHAPES ae 
STRIPS 

CE 


CURVED EXTRUSIONS* 


CORED EXTRUSIONS 
FABRICATED EXTRUSIONS [| ©) 

eNo die charge for rods and 
tubes regardless of diameter 

e Exact color matching 

e Cutting to exact lengths 


if 
7 


S 
oe 


= 12 page illustrated brochure 
describes 36 applications, 
gives details on materials, 


contains property tables. 


WRITE FOR FREE COPY 
ON YOUR COMPANY 
LETTERHEAD. 


ANCHOR PLASTICS 


COMPANY, INC. 
36-36 36TH STREET 
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Abstract and Comment 





Albert Woodruff Gray 


THE patented design of an electric 
toaster was described by the Federal 
Court in the decision of an infringe- 
ment suit, “The whole structural de- 
sign appeals to the eye. It has the 
appearance of stability and long wear- 
ing life, with a small curving contour 
and contrasted colors of metal and 
black.” 

This action had been brought to en- 
join the infringement by a competitor 
who had abandoned its own and 
adopted the design of this toaster for 
which a patent had been previously 
granted. 

The purpose of this design patent 
statute were summarized by the 
United States appellate court in sus- 
taining the validity of this patent: 

“We live in an age when the great 
masses of population have little to 
spare for luxuries, which has created 
a demand for cheaply manufactured 
objects of both beauty and utility and 
has been a stimulant to designers. In 
order for one to be entitled to a design 
patent his creation must be the prod- 
uct of inventive skill and, as in me- 
chanical patents, there must be orig- 
inality and the exercise of inventive 
faculty. In the mechanical field there 
must be novelty and utility; in designs 
there must be originality and beauty.” 

At the time this decision was ren- 
dered the statute provided in part: 


| “Any person who has invented a new 


and original and ornamental design 
for an article of manufacture may ob- 
tain a patent therefor.” Later with 
the enactment of the 1952 patent law 
this section was repealed and the pro- 
vision substituted that, “whoever 
invents any new, original and orna- 
mental design for an article of manu- 
facture may obtain a patent therefor,” 
followed by the qualifications and re- 
strictions imposed by other provisions 
of the statute. 


Patentability Defined 


In a further comment on the inter- 
pretation of this design patent law, in 
holding the design of this toaster in- 
fringed, the court said: 





Defines Essentials of 
Appearance Design Patents 


“Every new design of an article 
manufactured is not patentable, | 
was the intent of the Congress in the 
adoption of the design patent law to 
encourage ornamentation and beauti- 
fication in manufactured articles so as 
to increase their salability and satisfy 
the aesthetic sense of the purchasers, 
The inventive designer need jot 
possess the skill of a great artist or 
sculptor but he must possess more 
skill than the professional designer, 
mechanical engineer or metallurgist, 

“A true standard to furnish a rule 
for the settlement of all cases in de- 
signs as to the degree of ornamenta- 
tion and _ originality required for 
patentability in manufactured articles 
is not possible. The applicability of 
the statute is as broad as the prevail- 
ing aesthetic tastes of the buying 
public for new things. Each design 
must be measured at its own particular 
time and in its own special field.” 

The absence of the features neces- 
sary for patents of this character out- 
lined here by the Federal Court, was 
a determining factor in an action 
before the United States Court of 
Customs and Patent Appeals, which 
sustained the denial of the application 
for a design patent on an electric light 
sign in the form of a shield, its lower 
portion presenting the effect of a 
chevron with four V-shaped parallel 
stripes. 


Limitations Defined 


“Can it conceivably involve patenta- 
ble novelty to draw a few parallel 
stripes on a gown, a parasol, a shirt, 
a rug or other articles made up of 
textile fabrics. To so hold would 
undignify the whole theory of inven 
tion and transmute the simplest effort, 
nor merely of a man skilled in the art, 
but of almost any person of ordinary 
intelligence, into the basis for 4 
monopolistic grant which was intended 
to be a valuable reward for that which 
was really a contribution to the arts 
and sciences.” 

To this comment the court added: 
“It is not always easy to draw the line 
of demarcation between invention and 
mere drafting skill where designs are 
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BIG OR LITTLE... TOUGH OR EASY 





@ SINTERED METAL PARTS 


PRODUCED TO EXACTLY MEET ANY REQUIREMENTS 





large and small pieces open or close 


tolerances 


single and multiple simple or complex 
compositions : shapes 





GRAMIX sintered metal bearings and parts can be produced to meet an extremely wide variety of applications and specifi- 
cations, Even intricate shapes of close tolerances save considerable money as against similar parts machined from bar 
stock, With simple compositions and shapes not close in tolerance the costs are amazingly low. In addition our competent 
engineers will study the prints you submit and recommend the correct composition and design considerations to most prac- 
tically and economically manufacture your parts. There is no obligation for this service, of course. Write for data book.. 


OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION @ SAGINAW, MICHIGAN 
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f Comar offers you a dependable, 
—your best source / economical source for your | 
for f electronic control components. 





relays = / 
TRANSFORMERS / 
SOLENOIDS 
SWITCHES 
COILS 


Complete designing, engineering 
and manufacturing facilities all 
under one roof, saves you time and 
money. Components are custom- 
engineered to your specifications, 
precision made for top efficiency. You 
get custom quality at production line 


cost. Send for details and free catalog. 





OMAP cvecteic COMPANY 
3 


349 ADDISON STREET 
CHICAGO 18, ILLINOIS 


RELAYS » SOLENOIDS + COILS - TRANSFORMERS + SWITCHES +» HERMETIC SEALING 
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involved. The statute requires inyep. 
tion, the design must be ‘new, Original 
and ornamental’ and patents for de. 
signs are subject to the general rules of 
the patent law.” 

The feature for the patentability of 
design, “new, original and ornamen. 
tal,” has been consistently held by 
the courts as essential for over three. 
quarters of a century. The Supreme 
Court of the United States in its denial 
of the right of the designer of a saddle 
to a patent of this sort, said: 

“A mechanic may take the leg of 
one stove, the top of another and the 
door of another and make a new 
design which has no element of inven. 
tion, but it does not follow that the 
result of the thought of a mechanic 
who has fused together two diverse 
shapes, which were made upon dif. 
ferent principles, so that new lines 
and curves and a harmonious and 
novel whole are produced which 
possesses a new grace and which has 
utility resultant from the new shape, 
exhibits no invention.” 

The interpretation of this require- 
ment of the design patent law is de- 
rived from a decision of the Supreme 
Court rendered in an action involving 
a design patent owned by a famous 
silverware retailer. 

In forbidding in that instance the 
copying of these designs by a com- 
petitor, the court outlined the purpose 
of the law and that outline has served 
as authority for the courts of the coun- 
try for over eighty years. 

“The thing invented or produced 
for which the design patent is given, 
is that which gives a peculiar or 
distinctive appearance to the manv- 
factured article to which it may be 
applied or to which it gives form. 
Manifestly the mode in which those 
appearances are produced has very 
little if anything to do with giving 
increased salability to the article. It 
is the appearance itself which attracts 
attention and calls out favor or dislike. 
It is the appearance therefore, no 
matter by what agency caused, that 
constitutes mainly, if not entirely, the 
contribution to the public which the 
law deems worthy of recompense. 

“The appearance may be the result 
of peculiarity of configuration or of 
ornament alone or of both conjointly, 
but in whatever way produced it is the 
new thing, or product, which the pat- 
ent law regards.” O 
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fiber gasket 


withstands enamel baking cycle, maintains tight seal 


Gasket failures can occur before a product leaves 
the plant—during assembly and finishing processes. 
And such failures can be costly. 

This was the experience of a manufacturer of 
electric ironers. Each ironer gear case was put 
through an enamel baking cycle after it was assem- 
bled. The original gasket being used between the 
aluminum gear case and cover generally sealed well, 
both before and after being heated. But in an effort 
to reduce costs, the manufacturer tested other less 
expensive gasket materials. Each one, however, per- 
mitted torque loss and leaked grease during and 
after the enamel baking process. 

Then a new, improved fiber gasket material was 
tried—Armstrong CS-301 Accopac®. It maintained 
torque in spite of baking heat. No grease leaks de- 
veloped. The manufacturer lowered costs and was 
assured a dependable, long-lasting seal. 

Accopac withstands normal manufacturing and 
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service conditions because of the way it’s made. 
Cellulose fiber and cork are blended with a non- 
extractable latex binder by a patented beater satu- 
ration method. The finished material is dimension- 
ally stable, uniform, and highly compressible. 

Where can you use Accopac? Use it wherever you 
need extra dependability in a low-cost gasket ma- 
terial, Although relatively new, Accopac already is 
widely accepted for sealing pumps, engines, air 
compressors, aircraft devices, automotive equipment, 
gear housings, and household appliances. 


FREE 24-PAGE GASKET MANUAL—Look for 
“Armstrong's Gasket Materials” in Sweet’s product de- 
sign file . . . or write for your personal copy to Arm- 
strong Cork Company, Industrial Div., 7012 Ingersol 
Street, Lancaster, Pennsylvania. And be sure to 
specify Armstrong Gasket Materials when you order 
from your gasket fabricator. 


‘Armstrong Accopac 
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Less Corrosive 


Soldering Fluxes 


| RESIDUES FROM FLUX used in solder 
ing may give rise to persistent and 


severe corrosion and may lead to fajj 


ure of the adjoining metal. Zine chlo. 
ride is particularly objectionable and 
IS A VICTOREEN SPECIALTY 5.20) bere fe sstasin 


electrical connections and any other 
work where the joints cannot be 
washed clean of flux residues. Even 
when washing is possible, instances 
frequently occur where it is not suf. 
ficient. 





























Whenever electronic designs 
involve a voltage regulating 
problem, call upon Victoreen 
for the proper voltage regu- 
lator to give maximum per- 


Alternatives to corrosive zine chlo. 
formance and long life. 


ride flux are few and, considered 
solely on their ability as fluxes, they 
are all inferior when used upon the 
commonly soldered metals. The safest 
is rosin since it never causes corrosion 
Victoreen Very but, on the other hand, its fluxing ac. 
High Voltage | tion is weak. It serves well on pre- 
eo | tinned surfaces or on clean copper 
sturdily de- | and brass, but at best it is rather slow, 

| 


Here are a few of the Victor- 
een voltage regulators which 
can be manufactured in quality 
quantities at economical costs. 


signed for regu- 
lation of poten- A quarter of a century ago a patent 
tials of 18,000, was taken out covering the use of 
20,000, 30,000 aniline hydrochloride as a soldering 
volts, flux. Aniline hydrochloride is pro- 
duced by the addition of a single 

| molecule of hydrogen chloride to 
aniline, a weakly basic substance. At 
soldering temperature decomposition 


siete bial uate, into aniline and hydrochloric acid 
age regulators are only %” | occurs. This acts as a flux. Aniline 
diameter x 1%” long plus | hydrochloride is soluble in water and 
leads, Available in ratings a convenient form is 5 per cent solu 
for regulating potentials of | ti 

400 to 2500 volts, aeuns 


| Activated Rosins 


The discovery that aniline hydro- 
chloride could serve as a flux e- 
couraged experiments with other 
amine hydrochlorides and bromides, 
chiefly for incorporating in rosin as 
“activators” which would be destroyed 
at soldering temperature and leave 
no ionizable halide on the work. 
Many cored solders are filled with 
such activated rosins. Some amine 
hydrohalides and related compounds 
have been marketed under proprie- 
tary names in the form of aqueous 
solutions for use as alternatives to 
aqueous zinc chloride solutions. One 
| such compound is glutamic acid hy- 
| drochloride. It is also a good activator 

for rosin. The amount of amine hydro- 

chloride required in rosin to activate 


This Victoreen glass enveloped regu- 
lator can be produced in quantities 
of uniform high quality for applica- 
tions requiring potential regulation 
from 500 to 5000 volts. 


The VXR 6000 series regula- 


i ‘ it sufficiently may only 1 per cent 
is deelels of Widasben it sufficiently may be onl; pe . 
metal case designs for po- and the amount of hydrochloric aci 
tential regulation from 6000 available in activated rosin may there- 


to 15,000 volts. fore be well under a quarter of 1 


per cent. 
Our engineering department is available to Amine hydrochlorides offer a — 
help solve your voltage regulation probelms. venient means of introducing sma 
concentrations of hydrochloric acid 
during the soldering operation and 
the residues are, for practical pur 
poses, innocuous in electrical equip- 
ment. There are, however, other types 





COMPONENTS DIVISION: 3815 Perkins Ave. « Cleveland 14, O. 
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The Inside Story of CAROL Cable 


In this big, modern factory 
at Pawtucket, Rhode 









Island .. « 


High-speed drawing machines draw pure copper rods 


into wire... 


“¥ 
== aSy 
' 


Selected insulating 


tensive mixers. 
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materials are blended in huge in- 





All these, and many more essen- 
tial wire-making operations are 
under one roof... one respon- 
sibility ...at Carol’s complete 
cable plant. 


The result: a precision-made line 
of high quality wire and cable 
for electrical, electronic and in- 
dustrial applications. For com- 
plete facts, write or call Carol 
Cable today. 








275 








SHAV-PAK 
EW, LOW PRICE! 











\SQyvas 2, 
SHAVE IN THE COMFORT 
OF YOUR CAR, 


Boat or Plane! 


Specially Designed for 
Operating Standard A.C. 

95 Electric Shavers in 
, Automobiles, Buses, 


S 


Plugs into 
Cigorette Lighter ust Trucks, Boats, and 
lReceptecte on Dash PRICE Planes. 






IGHTY MIDGET 
INVERTER 
WITH GREATER OUTPUT 

DICTATE REPORTS ACCURATELY-PROMPTLY! 


m ake your car, boat or plane 
a “rolling office’’ 
eee with ATR INVERTERS 


for changing your 
storage battery 
current to A. 









ELECTRICITY 


Plugs into 
Cigarette Lighter 
Receptacle on Dash 


in_your own car? 


AND UP 
LIST PRICE 
ATR INVERTERS ... 


especially designed for operating 
standard 110 volt A. C. ‘ 


ie DICTATING MACHINES e TAPE RECORDER 
‘@ ELECTRIC RAZORS e@ WIRE RECORDERS 








SAINT PAUL 1, MINNESOTA—U. S.A. 
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the use of diamine, or hydrazine, as jt 





acca Tena Co 


of work for which stronger fluxes are 
necessary and by using an amine hy- | 
drochloride of low molecular weight, 
the proportion of hydrochloric acid 
can be much increased as in methyl- | 
amine hydrochloride, where the hy- | 
drochloric acid is 54 per cent. By 


! 





is more commonly known, hydrochlo- | 
ric acid can be increased to 70 per | 
cent. This development was too ex- | 
pensive for use in bulk, but this js 
no longer a difficulty. 

For soldering steel, copper or brass, 
weak solutions are perfectly adequate. 
The fluxing action is fast, provided | 
that a fairly hot soldering iron is 
applied. There is for all intents and | 
purposes no residue and it is not es- | 
sential to wash parts provided that 
they have been heated up to full | 
soldering temperature. However, if | 
drops of hydrazine hydrochloride flux | 
remain unheated on adjacent surfaces | 
they should be washed off. Otherwise | 
they will cause severe corrosion. 

ooo} 


| 


Abstracted from “Tin and Its Uses,” | 
| published by Tin Research Institute, Inc., 
| Columbus, Ohio. 


| 





Automatic Assembly 
System Adapts to 
| Small Runs 


| AN AUTOMATIC SYSTEM to place com- | 
| ponents in varied types of electronic 
|equipment sub-assemblies was de- | 
scribed recently by a General Elec- | 
tric scientist as a futher step toward | 
the automatic factory. The system, 
with flexibility to switch rapidly from | 
one type of assembly operation to | 
another, is being built by G. E. for | 
the Army Signal Corps as an indus- | 
trial preparedness measure. Unlike 
| automatic assembly systems for long- 
| run, standardized operations, the G-E 
| system can adapt itself immediately 
/to work on varied sizes of circuit | 
boards, using different types and sizes 
| of components with up to eight leads | 
each. 

The system was discussed by 
George W. Gamble, of the G-E Ad- 
|vanced Electronics Center, Ithaca, 
N. Y., before a symposium on auto- 
mation in Philadelphia sponsored by | 
the Institute of Radio Engineers and | 
'the American Institute of Electrical | 
| 


Engineers. 
| 





He said the significance of such a| 
flexible system stems from the fact | 
that the majority of electronic equip- | 
ment business, dollar-wise for both 
commercial and military use, is 
measured in the thousands of units 
rather than in the tens of thousands | 


amy 
the rugged 


ES iL 
a) aT) 


NT LCa! 













SPECIFICATIONS 


UL approved for 20 ampere, 125 
volt, 1 HP of 10 ampere, 250 volt 
operation, AC only. Timings 
available from 60 seconds to 
5 hours. Normally supplied with 
center stud mounting. Other 
mountings available on request. 


This Mark-Time switch is built to uphold 
the reputation of your product. Install it 
in your appliances, devices or machines, 
and give your customers a double- 
purpose time switch. "5400" turns OFF 
the circuit at the end of a pre-set time 
period...and gives a clear warming 
bell signal. Your customers will like that 
double servicel 


5400" has a wide range of applica- 
tions... is available with a wide variety 
of modern dials and knobs. . . can be 
supplied as an "ON" type of unit on 
special order. 


Write today for full details and prices. 


Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 


M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 
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Difficult Shapes 


PRODUCTS 





Spaulding Products give clean, precision results in all 
fabricating operations. They can be readily sheared, 
sawed, punched, drilled, turned, threaded, swaged and 


formed. Spaulding’s fabricating departments are espe- 
cially equipped and staffed to perform these operations 
| on Spaulding materials most efficiently. They turn out 
even the most difficult shapes quickly, accurately and 


economically. 


When you have an application calling for any one of 
the great variety of unique electrical, chemical and 
physical property combinations found in the numerous 
types and grades of Spaulding material, you can specify 
Spaulding with assurance that the delivered part will 





be fabricated to your exact specifications. 


SPAULDING FIBRE COMPANY, INC., TONAWANDA, NEW YORK 
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it 
, 
be 
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at 
3° 
Z A new edition of the Spaulding Handbook is now available. For this helpful information for 
design engineers and draftsmen, call your nearest branch office or mail coupon today. 
RR a ee ee ae ee < 
SPAULDING FIBRE COMPANY, INC. 
, Tonawanda, New York 
Please send my free copy of the Spaulding 
Handbook. 
Name 
Company 
Address 
City Zone State EM-12 
RING 
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Requires less than 


one-half the space 
usually needed for 


Cae Te 


. 


oh ae ape 


Made in two and three position types; mo- 
mentary and locking actions. Single hole 
mounting. Attractive hardware. Long springs 
without any “forms” at point of ;flexing in- 
sure long spring life. Springs insulated from 
each other by phenolic spacers with hard 
rubber tubing press fit through the stack— 
insures correct alignment of the contacts and 
provides high insulation resistance. “Soft” 
easy action actuator; real detent action 
on locking types. 


Full details in Catalog S-52—fourth printing— 
send for your copy. 





BO Do 






| “LEV-R-SWITCHES” 


a 
servieabit 





Fine silver contacts, rated at 3 amperes, 120 
vo'ts, A.C. non-inductive load-standard. 
Also available on special order with larger 
silver contacts for higher currents and Palla- 
dium contacts for low current—low voltage 
circuits. 


TELEVER SWITCH 


For more rugged applica- 
tions. Features unusual ‘’T- 
Beam” frame construction 
—light design with rugged- 
ness of a structural ‘’T- 
Beam”. 








1324 N. Halsted Street, Chicago 22, Ill. 


Canadian Representative: Atlas Radio Corp. Ltd., 560 King St. W., Toronto 2B, Canada. Phone Waverly 4761 
AVAILABLE AT ALL LEADING RADIO PARTS JOBBERS @ 


SY, y Di oe 


@ Among the feature articles scheduled to appear in 


coming issues 


. evaluation of new techniques in 


fabrication of Printed Components (resistors, capac- 


itors, etc.) . 


. design considerations in selection of 


Dual-Function, Cold-Headed Parts (such as _ rivets) 


. . Some poignant answers to a timely question: How 


Automatic Can You Get? . . . problem-solution case 


history of a Drive-Control System as applied to a 


nut-torquing machine . 


Finishes for Stainless Steel . . 
of Precious Metal Plating . 
Circuit Wiring for Magnetic Amplifiers 


mechanical and chemical 


. design factors in use 
. .» methods of Printed- 


also a 


product development story on the new Beckman 


Automatic Spectrophotometer. 
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for such entertainment equipments 
as home radios and TV sets. 

The system he described has an 
electronic reader, which sets up pro. 
duction steps from punch cards. 
When a different job is to be done 
the reader is fed the punch card fo, 
the job. It then sets up the system to 
prepare and test components, conyey 
them to the assembly unit, assemble 
them, and test the completed syb. 
assembly. 

Gamble said the system can be pro. 
grammed to place any number of 
components, limited only by the size 
of the circuit boards and the size of 
components themselves. The place. 
ment operations all are done by one 
placement unit. In contrast, the mass- 
production type assembly systems 
place one component at each unit. 
and require as many placement units 
as there are components to be placed, 

The G-E system can place 1,600 
components per hour, Mr. Gamble 
said. Attendants are needed only to 
load circuit boards and components, 
and to check operation of the system 
at a central control console. 000 


AMA Optimistic about 


Future Economic Growth 


NotruHinc but long-range growth for 
the economy ahead is predicted by 
Lawrence A. Appley, president of the 
American Management Association, in 
its 3lst annual report, just released to 
its 19,000 members. He noted that 
over the past quarter-century we have 
been fortunate to witness a phenome- 
non of economic growth and expansion 
unparalleled in the history of this 
country. During this period the na- 
tion’s output of goods and services 
and the standard of living actually 
doubled, while population increased 
but a third. We are currently on the 
threshold of another unprecedented 
era of economic growth which is des- 
tined to surpass the technological and 
managerial accomplishments of the 
past. 

In support of this optimism, Mr. 
Appley cited Murray Shields, chief 
economist of the Bank of the Manhat- 
tan Co. At AMA’s June General Man- 
agement Conference. Mr. Shields pre- 
dicted that the year 1977 would see 
this country with a population of 230 
million, a per capita product of $3300 
and a gross national product of three- 
quarters of a trillion dollars. He visu- 
alized an even more vigorous surge 
of growth in Canada and Latin 
America. 

The prime factor, however, in our 
record of high efficiency and economic 
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Teflon is probably the most important development of 





y ; ; a aa 

e xf the Age of Plastics— its possibilities look endless. Parts 
in made from it are accomplishing things long considered 
0 impossible by engineers in the electronics and electrical 
. manufacturing fields. 

e 

e- If you have a problem to be solved, the chances are that 


R/M, with its unmatched skill, experience and facilities, 


. 
. SIVES you the plus can solve it. We approach every challenge with the view 


that nothing is impossible until proved otherwise. 

) ' s You can rely on R/M for three things: dependable source 
re : : 

. of RIM S unmatched skill for Teflon rods, tubes, sheets or tape; fabrication of Teflon 
d ? parts to your specifications; collaboration in the search for 
S- new uses to which this remarkable product can be put. 


. experience, facilities Teflon Prepention:: Tigh resistance to acids and ae one : 


high temperatures Moisture absorption zero * 
weather * Excellent heat stability up to 500°F. in continuous 
operation * As tape, leaves no carbon residue along discharge 





ef path * High impact resistance * Nonadhesive * Stretches easily 
t- *Du Pont’s trade-mark for its tetrafluoroethylene resin Tensile strength 1500-2500 psi 
n- 
e- 
2e 
0) 
; RAYBESTOS-MANHATTAN, INC 
e- 7 4 
li- 
e ASBESTOS TEXTILE DIVISION e MANHEIM, PA. 
in 

FACTORIES: Manheim, Pa. ¢ Bridgeport, Conn. * No. Charleston, S.C. * Passaic, N.J. ° Neenah, Wis. 
" Crawfordsville, Ind. * Peterborough, Ontario, Canada 
* RAYBESTOS-MANHATTAN, INC., Asbestos Textiles * Packings « Brake Linings « Brake Blocks « Clutch Facings « Fan Belts 
1c Radiator Hose ¢« Rubber Covered Equipment « Industrial Rubber, Engineered Plastic, and Sintered Metal Products 

Abrasive and Diamond Wheels « Bowling Balls 
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The Right XY 
Grade of . 
Material Means 


Better Utility! 


7 


Stonized Spiral 
Phenolic Tubes 


All impregnated paper tubes are not the same even 
though they may look alike. 


The degree of impregnation is most important in 
determining the ultimate utility of the treated paper 


tube. 


Stone’s pioneering experience in spiral wound small 
diameter paper tube manufacture is assurance that our 
phenolic impregnated tube—"'Stonized’—will meet 
your most rigid specifications. 

There is a special grade with low moisture absorp- 
tion, corrosive and insulation resistance qualities; an- 
other of Sigh mechanical strength and resiliency for 
bushings; others for tubing with internal threads or 
for embossing, forming, punching. There is a general 
purpose grade as well as one for stapling. 

These are specific grades of Stonized tubes, but others 
may be tailored to your exact requirements. 

Let us have one of our conveniently located repre- 
sentatives call on you, or write directly to us. 


Sto NG: TUBE CO. 


AFFILIATED WITH 


STONIZED PRODUCTS CO. INC. 















900-922 Franklin Street, N.E., Washington 17, D. C. 


progress Mr. Appley considered tp 
be the growth and development of 
management competence and tech. 
nique. Only in the last few decades 
have we seen the vast spread of such 
tools of modern management as mag. 
production, mechanization, industria] 
relations, public relations, personnel 
administration, advertising, communj. 
cations—as well as better management 
controls throughout the whole com. 
plex business organization. 

Now in its thirty-second year, AMA 
is ten times bigger than it was a dee. 
ade ago. Its growth is evidence of , 
tremendous wave of management cop. 
sciousness rapidly gaining headway 
throughout the ranks of American 
business and industry. AMA’s success 
in its endeavor to increase the ef. 
fectiveness of management people 
through finding, developing and dis. 
seminating better management meth- 
ods is largely due to the willingness 
of the American businessman to share 
his ideas and know-how with his 
fellows. 

The American Management Associ- 
ation visualizes nothing but long- 
range growth for the economy ahead, 
with continued opportunity for real 
management competence. Ooo 


Color TV Sales Predicted 
by G-E Executive 


TECHNICAL DEVELOPMENTS now taking 
place in color TV will pave the way 
for an estimated 7% million color sets 
in 1957 and 37% million color sets in 
1964 in contrast to 30 million mono- 
chrome sets in use today according to 
John T. Thompson, manager of dis- 
tributor sales for the G-E Tube De- 
partment, Schenectady, N. Y. These 
predictions stemmed from his com- 
pany’s market research that indicates 
that in 1964, consumers will pay 44 
billion dollars yearly for parts and ser- 
vice for home radios, monochrome TV 
sets and color TV sets. 

The present bottleneck is made up 
of practical engineering problems in 
the color picture tube. Since the two 
types of shadow-mask tubes, with 
planar and curved masks, and the one- 
gun Chromatron tube were introduced 
last year, bigger and brighter color 
tubes incorporating other principles 
have undergone various stages of de- 
velopment. Any of these, or some én 
tirely different design, may be the 
answer to the problem of building a 
larger-picture, lower-priced set. 

Small picture size and high price o 
the initial sets, coupled with a scarcity 
of color programming, have delayed 
color TV. Only a few hundred color 
sets are in the hands of consumems, 
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= TRANSFORMER COMPANY, pioneer in 
the field of radio and electronics, designs and 
manufactures test instruments, transformers, 
reactors and filters of high reliability, including an extensive line 
of components built to meet MIL-T-27. 


reliability. 


One of the significant developments in military apparatus is the 
saving of space and weight through use of new materials which 
permit operation at higher temperatures with no sacrifice of 


reliability. For these applications, Class H insulation must 
be used. 


Freed uses Natvar Silicone-Coated Fiberglas to insulate Class H 
transformers because of its consistently good electrical and 
physical properties. All Natvar flexible insulations are depend- 
ably uniform, no matter when or where purchased. They are 


available either from your wholesaler’s stock or direct from 
our own. 


mu NATYAR conronarion 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE @ WOODBRIDGE, NEW JERSEY 
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wound class H transformer. 


ed 
Ct 


In spite of its weight, only 23 
Ibs., this class H unit delivers 2 
kva. A unit of the same size with 
class A insulation would have 
an output of only 0.5 kva. Inter- 
winding, interlayer and outside 
wrapper are of Natvar Silicone- 
Coated Fiberglas for maximum 





Operator of a Universal winding machine using Natvar Silicone-Coated 


Fiberglas for interwinding and layer insulation of a Freed multiple 
















Natvar Products 
* Varnished cambric—cloth and tape 


Varnished canvas and duck 





Varnished silk and special rayon 


© Varnished—Silicone coated 
Fiberglas 


* Varnished papers—rope and kraft 
* Slot cell combinations, Aboglas® 


* Varnished-lacquered tubing and 
sleeving 


* Extruded vinyl tubing and tape 
* Styrofiex® flexible polystyrene tape ) 
Extruded identification markers 


Ask for Catalog No. 22 











RF LEAKAGE 


ON THE 
DRAWING BOARD 


e+ » WHEN YOU DESIGN METEX ELECTRONIC 
WEATHERSTRIPPING INTO YOUR EQUIPMENT 
YOU GET ITS POSITIVE SHIELDING EFFECTIVENESS 
— AT MAXIMUM OVERALL ECONOMY 


Plan now to take full advantage of 
Metex Electronic Weatherstripping’s 
unusual effectiveness in shielding all 
types of electronic equipment. Because 
it is made of knitted wire mesh, Metex 
Electronic Weatherstripping is both 
conductive and resilient. It assures 
positive metal-to-metal contact be- 
tween all mating surfaces. And being 
resilient it accommodates itself posi- 
tively to surface inequalities. 

In reality, Metex Electronic Weather- 
stripping can do more for you than 
just shield RF leakage. It can cut the 
cost of machining mating surfaces to 
close tolerances. It can eliminate the 
need for extra fasteners and many 
other costly means of making joints 
RF tight. 

Applications in which Metex Electronic 
Weatherstripping has already proved 
its effectiveness include pulse modu- 
lator shields, wave-guide choke-flange 
gaskets, local oscillators on TV sets, 
dielectric heaters, etc. 

















For detailed 
information on 
METEX 
ELECTRONIC 
PRODUCTS, write 
for FREE copy of 
“Metex Electronic 
Weatherstrips” 

or outline your 
SPECIFIC shielding 
problem — it will 
receive our 
immediate attention. 


ae 
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CORPCRATION 


with some four to five thousand more 
in distributor and dealer inventories. 

Forthcoming developments, mostly 
on the picture tube, will _bring some 
action in color sales in 1955 as a period 
of preparation for the volume business 
to come beginning in 1956. 

Color TV will develop rapidly ac- 
cording to G-E predictions for the in- 
dustry-wide tube business. In 1957, 
color picture tube replacement sales at 
consumer level will be of the order of 
$65 million; monochrome picture tube 
sales, $180 million; and radio and TV 
receiving tube sales, $312 million. In 


1960, comparable figures will have 
color picture tube replacements at 
$262 million, monochrome picture 


tubes at $102 million, and receiving 
tubes at $321 million—for total sales 
of almost $700 million. 

Ten years hence, in 1964, Thomp- 
son predicted that the replacement 
sales will be $476 million in color pic- 
ture tubes, $69 million in monochrome 
picture tubes, and $321 million in re- 
ceiving types. OOO 


Yoke-Type Ammeter for 
Automotive Use 


A SMALL yoke -type ammeter de signed 
by Auto-Test, Inc., Chicago 5, meas- 
ures currents in various parts of an 
automotive electrical system without 
the necessity of disconnecting wires 
and inserting the meter in series. The 
split yoke is placed around the wire 
whose current is to be measured. The 
direct current temporarily magnetizes 
the alloy steel yoke and creates a mag- 
netic field within the air gap in which 
is located a moving coil. The coil car- 
ries a fixed current provided by a self- 
contained battery 
cordance with 


and rotates in ac- 
the magnetic field 





strength. 
coil deflects accordingly and the cur- 


A pointer attached to the 


rent is measured on a linear scale. 
The operation is just the reverse of 
the more common type of ammeter 
in which the magnetic field is fixed 
and supplied by a permanent magnet, 
and the current in the coil varies. 








Reader 
Inquiry 
Facility 


Page 233 


e A regular feature in each i issue, 
the Reader Inquiry Facility ip. 
cludes postpaid return cards for 
qualified readers to use to obtain 
without charge, 


1. Additional information from 
the manufacturer on any prod. 
uct or service described in New 
Components and Materials de- 
partment in the current issue. 


2. Copies of manufacturers’ pub- 
lications reviewed in Literature 
for the Asking in each issue. 


3. Single copies of reprints of 
selected feature articles cur- 
rently listed in Feature Article 
Reprints section. 


4. Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated in the Reader Inquiry 
Facility post cards. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 
ed within 60 days after publica- 
tion to secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Facility are listed 
in “Feature Article Reprints” de- 
partment on page 262 of this issue. 

Because of the expense involved 
in producing these feature article 
reprints, longer articles and book- 
lets including multiple reprints on 
related subjects are offered at a 
modest charge intended to cover 
printing, handling and postage. All 
orders must be accompanied by 
remittance, including 3 per cent 
sales tax for New York City de- 
liveries. 


SS 
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Photo courtesy 
Methode Manufacturing Corp. 
Chicago, Ill. 


ted Circuits! 


New CuCrap* copper-clad laminate offers unequalled bond strength, heat 
resistance, solderability, punchability, electrical performance! 

Here’s the foil-clad laminate you’ve been waiting for! It’s CuCLap LAMicow® 
—made possible by an entirely new concept in bonding material, specially 
designed equipment developed exclusively by Mica Insulator Company. This 
new bond and unique bonding method give you unequalled performance that’s 
consistent and dependable from sheet to sheet, lot to lot. 


*Trade-mark 


You get all these advantages: 


A STRONGER BOND WHICH 
IMPROVES WITH AGE AND HEAT 
BETTER HEAT RESISTANCE 
BETTER REACTION TO HOT SOLDER 
BOND ELECTRICALLY EQUAL 
TO LAMINATE 
IMPROVED ARC RESISTANCE 
SUPERIOR PUNCHABILITY 
UNIFORMITY 











LOOK AT THESE TYPICAL PRODUCTION RUN 
VALUES ON 6028 XXXP CuCLAD LAMICOID: 
BOND STRENGTH—Guaranteed min: 6 Ib.; avg. 
9 Ibs. (90° peel at 2 Ibs/min.) 

SOLDER TEST—Gvaranteed no blisters @ 230- 
240° C. for 10 seconds, 1° square floated on 
molten solder 

HEAT RESISTANCE—Guaranteed no change at 


150° C. for Y2 hour in air-circulated oven, air 
flow parallel to specimen 


PUNCHABILITY—Excellent 
SURFACE RESISTIVITY, megohms 


and CuC.ap LAmicow is competitively SN icicle neesinnne See 7.3 x 104 
ay VOLUME RESISTIVITY, megohm cm. 
priced: GI ica tip eccnscntcinensd 3.7 x 10 


CuC.iap LAmicor is available NOW, 
in several grades. Tell us your require- 
ments or problems—or ask to have a 
Mico Sales Engineer call. 


WATER ABSORPTION 

1/16” th., E-1/105 + D-24/23 
copper on ....... ee 0.1% 
1/16” th., E-1/105 + D-24/23 

QUIN OUI Troha Biicirtsinsernkiieecemeeis 0.7% 


- cet 





MICA Sesubaitor COMPANY 


Schenectady 1, New York 
Offices in Principal Cities 
In Canada— Micanite Canada, Ltd., Granby, Quebec 


LAMICOID © (Laminated Plastic) « MICANITE ® (Built-up Mica) « EMPIRE ® (Coated Fabrics and Papers) « FABRICATED MICA e ISOMICAO 
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typical adaptations 
from this 
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exclusive 
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REULAND 
Npandable ‘design 


combines motors brakes 
fluid couplings + gear- 
reducers into tailor-made 


sme it POWER 


unit 


e ‘ 





























Motor with Reuland “Through 
Shaft’’ magnetic brake 





Motor with fluid coupling and 
brake on ovtput shaft 





Motor with fluid coupling and 
helical gear reducer 






GREATER COMPACTNESS... 
one service responsibility! 


orn 


Instead of buying and aligning several sep- 
arate units, install Reuland tailor-made, single- 
unit Power Packages. You save space and 
weight, reduce prices up to 25% — simplify 
installation—improve in-the-feld performance. 


Motor with fluid coupling, output 
shaft brake and helical gear 
reducer (second brake may 

also be added) 


Literally dozens of combinations are available 
to fit every powering job. All economical, 


standard assemblies using the basic Reuland 
“XPANDABLE” motor design. 


If your equipment utilizes a motor, brake, 
fluid coupling, gear reducer (or any combina- 
tion) why not find out first-hand what a 
Reuland Power Package can do for you. Give 
us the details and we'll even submit a “tailor- 
made” test unit on approval. 





Motor with fluid coupling, right- 
angle worm reducer and brake 


OVER 800 “SPECIAL” ELECTRIC MOTOR DESIGNS... Write 

Still further versatility is provided by the today, 

Reuland “Library of Specials?” Over 800 mo- outlining 

tors with special electrical and mechanical _—. 

characteristics ...800 ways you can save de- per ticular 

velopment work, get in production faster! power 
problem. 
No 
obligation, 


of course. 


ELECTRIC COMPANY 


Distributors in all principal cities 


<@E>REULAND 


WESTERN DIVISION: Alhambra, California @ EASTERN DIVISION: Howell, Michigan 
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The meter is contained in a dust. 
proof molded rubber case from which 
protrude two alloy steel tongs that 
form the yoke. The tongs are held 
closed by spring action and a trigger 
on one is used to open them. 

The meter may also be used as 
voltmeter. It has scales for 45 and 450 
amp and 10 and 20 volts. When used 
as an ammeter, a push button on the 
side of the case connects the battery 
to the coil to provide the constant 
value of current needed for operation, 

Ooo 


Business Electronics 
Faces Great Growth, 
Says GE Executive 


ELECTRONIC MECHANIZATION of cler- 
ical work in offices will be the great- 
est growth area of electronics in the 
coming ten years, according to Wij- 
liam J. Morlock, general manager of 
General Electric’s Commercial Equip. 
ment Department. In speaking to the 
engineering department of the Radio- 
Electronics-Television Manufacturers 
Association and _ the Professional 
Groups Committee of the Institute of 
Radio Engineers in October he out- 
lined the growing importance of elec- 
tronics in business and industry. 

Morlock said the sales of electronic 
equipment, exclusive of military 
equipment, is expected to increase to 
a 5-billion dollar yearly market in 
the next 10 years. Commercial elec- 
tronics will expand from its present 
8 per cent share of the business to 
25 per cent during the same period. 
He predicted industrial electronic 
equipment would account for over 
half of the commercial sales. Market- 
ing research indicates that this field 
will expand 700 per cent while the 
older fields of electronics will expand 
only 50 per cent. 

The field of industrial electronics is 
composed of three broad categories cf 
equipment. These consist of automa- 
tion and instrumentation in the fac- 
tory, communications, and business 
office electronics. Although a tremen- 
dous increase in the use of automa- 
tion and other electronic equipment 
in factory operations is anticipated, 
this phase will be secondary in im- 
portance. The application of elec- 
tronics will have its greatest growth 
in the clerical areas of accounting, 
inventory control, material control, 
payrolls, purchasing, and order serv- 
ice. 

The key to mechanizing the office 
is in the field of data processing 
equipment. This equipment, he said, 
will act as a combined electronic 
memory, high speed card sorting ma- 
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ERIE has met the demands for capacitors that set new records 
for reliability. The new “Hi-R” line of HI-RELIABILITY 
~ CERAMICONS has established a failure rate that crowds 









ge zero -- approaching only 1/100 of 1 per cent! 
iod. This “Hi-R’’ Premium Line includes Temperature Com- 
mic pensating and Hi-K Types in both Disc and Tubular Cerami- 
ver con Styles. It has been designed for manufacturers of highly 
e complex military and commercial electronic equipment APPLICATIONS FOR 
‘6 ; we ; 
the where continuous operation is essential. HI-RELIABILITY CERAMICONS 
and Produced of the very best material, under ideal conditions, 
and thoroughly tested to insure the required reliability, ‘ cad 

3 is these Custom Designed Ceramic Capacitors offer: ¢ Guided Missiles 
s cf @ Extreme moisture resistance ¢ Military and Civilian 
os @ Stability maintained throughout life Communications 

; @ Unequalled low failure rate Bac ; 
1eSs " ® Scientific and Business 
a @ Remarkable performance at 125°C Computers 
ma- Because these capacitors are Custom Designed and : 
ent Specially Manufactured, ERIE is able to offer a wide variety © Industrial Controls 
ed, of designs tailored to meet your particular reliability @ Aviation Equipment 
im- problem. Write regarding your needs for Hi-Reliability. 
lec- Ceramicons. @ Radar Equipment 
wth 
ing, 

| 
a ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION 

Main Offices and Factories: ERIE, PA. 

fi Sales Offices: Cliffside, N. J. © Camden, N. J. ® Chicago, Ill. © Detroit, Mich. 
- Cincinnati, Ohio @ Fort Wayne, Ind. ® Los Angeles, Calif. © Toronto, Ontario 
Ing Manufacturing Subsidiaries: 
aid, HOLLY SPRINGS, MISS. * LONDON, ENGLAND * TRENTON, ONTARIO 
mic 
ma- 
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Multiple Reprint on 


Printed Circuits 


Ly a continuing program, the editors of ELEcrricaAL MANv- 
FACTURING, have been regularly reporting developments in the 
miniaturization and unitization of electronic equipment. Special 
attention has been given to printed circuits and associated tech- 
niques, both from the standpoint-of parts design, application, 
and advanced fabrication and assembly methods, including au- 
tomatic production. 


A selection of 14 of these articles has been brought together 
in a 72-page booklet, Multiple Reprint No. 8, “Printed Cir- 
cuits.” Booklet is 8% x 11 in., and includes each article in 
complete form with all original illustrations, schematics and 
diagrams. Subjects include: 


Elements of Radio Circuits Printed on Ceramic Plates, April 1946, page 
138. Report of initial development of printed circuit components for 
proximity fuses; conductors formed of silver paste applied by silk screen 
on steatite plates and fired; resistors are carbon suspensions sprayed or 
painted. 


Standardized Stamped Wiring for Low-Power Circuits, July 1947, page 98. 
Grids of strap copper on two sides of insulating sheet connected by 
eyelets as solution to cross-over problems; eyelets used for mounting 
components. 


Metallized Circuits Reduce Wiring Costs, September 1947, page 116. 


Atomized metal sprayed through a stencil to form conductors in grooves 
in dielectric material. 


Three Metallized Techniques for Component Design, February 1949, page 
120. Conductors formed by metallizing a nonconductive surface as a 
mass production technique. 


Miniaturization—Crux of Contemporary Product Design, June 1950, page 
86. Printed circuits a major means along with unitized package and 
module design for reduction in size, weight and complexity of electronic 
design. 


> 


Unitized Electronic Design and Construction Techniques, February 1951, 
page 78. Printed circuits shown to be major elements in development 
of functional subassemblies, providing better reliability and decreased 
maintenance. 


Mechanization of Wiring—Key to Automatic Assembly, January 1953, 
page 74. Design objectives behind the development of Motorola’s “Pla- 
cir” system for mechanization of point-to-point wiring. 


Printed Circuit Assemblies by Automatic-Machine Systems, March 1953, 
page 106. Projected system for mechanizing electronic circuit assem- 
blies based on industry experience with the Auto-Sembly method de- 
veloped by the Signal Corps. 


British Developments in Embedded and Printed Circuits, May 1953, page 
84. Review of current thinking and progress based on recent official re- 
ports; several systems discussed, including methods of producing sprayed 
resistors and printed coils. 


All-Printed Circuit Electronic Assembly, June 1953, page 152. Rubber- 


backed connector system combined with printed circuits chassis ele- 
ments eliminates connectors and most hand wiring. 


Portable Radio with Printed Circuit, July 1953, page 139. Admiral 
portable radio uses a photo-etched circuit pattern on a copper-faced 
phenolic-paper laminate. 

Solderless Electronic Assembly with Cellular Units, September 1953, page 
139. A system of circuit elements combined with printed circuits to 
simplify automatic assembly. 

Printed-Circuit Design Sources, December 1953, page 129. Tabulation of 
commercial and experimental design and fabrication services; survey of 
materials used, end-product specialties, and design information. 


Simplifying Fabrication of Printed Circuits, February 1954, page 122. Im- 
proved stencil-etch method for cutting down production time. 


@ Copies of Multiple Reprint No. 8 are available at $2.00 each on requests 
accompanied by remittance, including 3 per cent sales tax for New York 
City deliveries. Send orders to Reader Service Dept., The Gage Publishing 
Company, 1250 Sixth Ave., New York 20. 














chine, high speed printer, and com. 
puter and will bring electronics to 
the aid of the overhead areas of 
business. 

Data processing equipment can be 
built today having a memory capable 
of handling all of the files of a 59. 
million dollar a year business. Such 
information as now contained in pay- 
roll files, production control files, jp. 
ventory control files and accountin 
files can be handled simultaneously, 

Two methods of presenting the in. 
formation contained in the memory 
of the device would be available. The 
device could present the data re. 
quired either visually, on a cathode 
ray tube, like television, or printed 
at the rate of 8,000 words a minute. 
The fundamental element of the data 
handling system is the large memory 
and storage device which will become 
the heart of the mechanization of 
business operations. 

The need for mechanizing the office 
stems from the necessity of increas- 
ing productivity 50 per cent which 
research groups estimate is needed to 
maintain a steadily rising standard 
of living. The technology for mechan- 
izing the office is known today and 
the electronics industry is now moy- 
ing into an era of implementation. 

Mechanization of the office will 
cause neither a depression nor a 
golden age. It will, however, result 
in the gradual increase in the stand- 
ard of living. 

In the field of industrial communi- 
cations, inter-city closed circuit tele- 
vision is developing at a fast rate. A 
change in mass merchandising and 
also the complexity of running large 
businesses are factors in the wide 
scale use of inter-city closed circuit 
TV. O00 


*‘International Standards 
for Insulation, Motors, 
Com ponents”’ 


A four-page classification table for 
insulation highlights this article that 
appeared in November ELECTRICAL 
MANUFACTURING to provide a com- 
prehensive report of important de- 
velopments at the 1954 meeting of the 
International Electrotechnical Com- 
mission held recently in Philadelphia. 
A 12-page reprint of this article has 
now been made available. For your 
copy (without charge) circle No. 137 
on the Reader Inquiry Facility, page 
233. ooo 
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... hey give machines the uniform 
appearance of infegrated design” 


— BLANCHARD MACHINE COMPANY - 


Electrical components on 
this Blanchard 22A3 Sur- 
face Grinder include 83 
look-alike Condulets 
ranging in size from }2" 
ie se 


es 
ple 
ae 


Condulets 


"Tew are over 15,000 different types of Condulets, plugs, receptacles, switches, 
controls, circuit breakers and lighting fixtures. Sizes range from 4” to 6”. Yet all 
are co-ordinated in function, design and appearance to enable you to preserve 
a family resemblance in your electrical connections and components. 

Other advantages include: Housings of a tough, special alloy that resists 
corrosion . . . extra-heavy finish that exceeds Federal and UL specifications . . . 
taper-tapped threads matching those of rigid conduit to assure ground 
continuity . . . explosion-proof construction (if desired ). 
a \ 
DistriBuTion \ Crouse-Hinds Engineers available for consultation 
encleslvety throws | ... or check your Condulet Catalog 


ELECTRICAL 
\, DistrisuTors / 


CONDULETS e FLOODLIGHTS « TRAFFIC SIGNALS « AIRPORT LIGHTING 
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ba Mr. Paul Herr, director of Air Conditioning Division, Daffin 
Manufacturing Co., Lancaster, Pe., tells why they use Aico 
Molded Plastics: 


... being determined to produce a really 
efficient home humidifier, we realized the im- 
portance of precision craftsmanship in all its 
parts. When we were faced with the need for 
extreme precision in the plastic pump impeller 
we planned fo use, a friend suggested we turn 
the job over to American Insulator. Ever since, 
Aico has been supplying us production run 
parts held to a .005 tolerance. A remarkable 
example of precision plastics molding!” 


New Daffim home humidifier 
keeps profits from drying up 
by replacing 8 metal parts 
with molded plastics impeller 


Please send me 


The Aico Plastics Applicator (gives complete prop- 
erties, molding methods, etc.) 


___"*"What you should know about Reinforced Plastics" 
(applications, properties and molding) 


Aico Plant Facilities Booklet (what a modern mold- 
er needs to produce precision plastic moldings) 


EEE 


Company 







Addres: 


Siipete. caait acid. patina, oom 5 AMERICAN INSULATOR 


pression, injection and cold molding as - 8 ~ : 
well as the molding of reinforced plastics. - a Since 1916 ; 


ae 
a_i NEW FREEDOM, PA. 
- 










Metal Statistics 


Consumers were paying more than the established 


30c. for copper in some instances despite settling 
of strikes in the copper producing industry. 


Reason: tight supply situation and higher prices | 
abroad. Lead and zine prices held as GSA stock- | 


piling continued to support the market. Aluminum 


output dropped in September. Steel production 
rose in October. 


COPPER: There was constant speculation in the copper 


market last month that prices would be advanced and | 


these rumors gave consumers the jitters. The underlying 


reason for these rumors was the fact that prices on the | 
London Metal Exchange jumped to an equivalent of | 
35.00c. and that Chilean copper was selling abroad at | 
around 33.00c. But despite these unsettling influences, | 


domestic producers acted conservatively and continued to 
sell their copper to customers at 30.00c. delivered Valley. 

The general feeling was that with the strikes settled 
in the copper industry, eventually the supply situation 
would have to ease a bit and prices would follow suit. 
So far, this has not been the case. Isolated reports of sales 
in the outside market by consumers who were anxiously 
in need of copper at slightly higher prices have been 
heard. The 27.50c. price paid for No. 2 copper scrap by 
custom smelters which, to refine, would require a selling 
price of around 32.00c., also had a bullish effect. In ad- 
dition,. European consumers of copper were said to have 
paid 31.75c. f.o.b. Antofagasta for fire refined copper for 
shipment during the first quarter of 1955 and 33.00c. for 
December copper. 


All these factors led consumers to take a dim view of | 


the immediate situation. The latest reports of labor dif- 
ficulties in Rhodesia which is the third largest copper pro- 


ducer in the world certainly did not help matters. A | 


strike there would only tighten an already existing tight 
situation. 

The brighter side of the picture lay in the settling of 
domestic labor strikes. In Utah, a contract was signed 
which grants peace in the industry until August 31, 1955. 
This was the last of the strikes to be settled and assured 
continued production at Kennecott’s refinery at Garfield 
and the American Smelting & Refining Company’s smelter 
there. 

Also a boon to consumers was the announcement that 
the GSA would release 25,000 tons of copper for Novem- 
ber and December to aid those consumers and producers 


who needed metal. The 25,000 tons was said to consist of | 


18,000 tons destined for the stockpile but delivery of 


which GSA had deferred and some 7,000 tons which has | 


been slated for the Defense Production Administration 


inventory. As we went to press, however, the Business | 
and Defense Services Administration was speculating 
whether it would be necessary to release copper to con- | 


sumers in December. 

Domestic primary production of copper in October was 
68,521 tons and secondary production amounted to 9862 
tons for a total of 78.383 tons, as compared with 68,995 
tons in September. The production increase in October 
was principally due to resumption of operations at struck 
mines and to the freer flow of scrap. Deliveries of refined 
copper to domestic fabricators in October were reported 
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Baker contacts, made of plati- 
ATP CLC S LACM CeL CoML ATOM LU 

alloys, give the unvarying 
ACU CMT Ie ST aR TLL 
sensitive electrical apparatus 

MOMS uu aaa OCTET 
of the highest purity are used and 
CMC MCMC LC MCC te 


insure the finest of finished products. 


CCC emai 
CCM MHL MAD SMO M Gags 
is available and can be 
supplied in practically any specified 
dimension to suit special 


requirements. 


Your inquiries will receive our 
prompt, courteous attention. 


1-7) 05-8 peecious 


& COMPANY, INC. METALS 


113 ASTOR STREET, NEWARK 5, NEW JERSEY 
eC Ma Ba eC mm Cle Ul dia Gallerie 





at 97,552 tons but this was a tentative figure since jt 
did not include copper made available to consumers by 
the Government from the DPA stockpile. Actual deliveries 
to the stockpile were 1600 tons compared with aboyt 
9800 tons delivered in September. Stocks of refined Cop- 
per in the hands of domestic producers were the lowest 
in years, at 32,515 tons on October 31. This represented 
a drop of 15,151 tons from the September figure. 

Some defense contractors will get an increase of around 
4000 tons in their rations of copper and copper-base alloys 
in the first quarter of 1955, according to the Business and 
Defense Services Administration. Most of these contractors 
produce defense-related items such as pipe and wire that 
go into military and atomic items produced by what the 
Government calls “A” contractors. Actually,BDSA issued 
allotments for some 63,000 tons but the “A” contractors 
will get around 35,000 tons, leaving the rest for the s0. 
called “secondary” contractors. 


LEAD: The General Services Administration bought more 


blies | lead in November at the 15.00c. New York price. There 
theit cord assein | were indications that purchases totaled 10,000 tons, about 
the same as in October. 
dependable. 
are always 


There seemed to be no doubt that these GSA purchases 


ere helping to support the market. Consumer buyin 
e have a wide were helpin; ying 
ree 


of lead was on a fair scale throughout the month but there 


olds was no hectic buying pressure. Some consumers were 
range of stock mM showing interest in acquiring December metal, others 

A for caps connectors were taking their time. 
Pa ae liefs ” | as compared with 44,089 tons in August, an incre: 
» and strain ré lé S$ | as compared with ,089 tons in August, an increase of 


Refined lead output in September came to 47,762 tons, 

3673 tons and the highest output since May. Production 
| for the first nine months of the year amounted to 407,125 

tons, as against 387,893 tons in the same period last year, 

a gain of 19,232 tons. Domestic shipments dropped to 

30,891 tons, compared with 43,402 tons in August. Ship- 

ments for the first nine months were 367,315 tons, as 
r against 365,209 tons in the same period of last year. Stocks 
Back Up Your Reputation : at re end of or se gota — _ in hands of 

. re producers, as against 84,429 tons at end of August, a gain 
with ROYAL Dependability of 8,929 tons. The stocks were the largest since last June. 
ROYAL Cord Assemblies are 
quality controlled. Every step | ZINC: In zinc, GSA buying for the stockpile was also a 
an wh he mmavlaciering process fs | potent factor. The agency bought an approximate 12,000 
" done in ROYAL'S own modern ts ; — : ' a 
| plant; ‘where ‘sound engiacer- | to 15,000 tons in November at 11.50c. f.o.b. East St. 
ing and experienced manufac- Louis and this purchase helped to keep the market at a 
turing skills pay off in uni- firm level. Most consumers were showing no great anxiety 
form dependability and high | to enter the market and were buying sparsely, limiting 
pony. | their purchases to cover immediate needs, despite the fact 
a ee Po | that the zinc statistics for October were not too satisfac 
bly they deserve. Send speci- | tory from the consumers’ standpoint. Shipments of zine 
eeermer eet os anak | in October totaled 78,867 tons, the largest for any month 
molds. since December 1952, and 14,319 tons larger than they 
were in September. The gain was attributed in part to a 
spurt in consumption and partly to the settlement of the 
strikes that had affected production and shipments of zine. 
Producers’ stocks of zinc dropped to 152,137 tons the 
lowest point that they have been since the end of Sep- 
tember, 1953. 

Shipments of galvanized sheets in September were 
209,765 tons, as against 207,113 tons in August. Septem- 
ber shipments were the largest for any month since Oc- 
tober 1952. For the first nine months of the current year, 
shipments were 1,752,383 tons, a gain of 22,986 tons over 
those in the same period last year. 


Cae aed ee | ALUMINUM: Stability of the primary aluminum price 
Wire, Cord Assemblies, , | continued a determining factor in the market last month. 
Wiring Devices and Fuses The price was unchanged at 22.20c. a lb, f.o.b. for the 
30-lb 99% plus ingot. But secondary aluminum ingot 
moved higher, advancing about %c. a |b in the month. 
Primary aluminum output in September dropped 9,- 





ROYAL ELECTRIC COMPANY, INC., PAWTUCKET, R. 1. 


290 ELECTRICAL MANUFACTURING 





illuminated signs are attractive and inexpensive 
when they’re made with 


BVENGLO Polystyrene 








Budweiser and Eagle trademarks registered by Anheuser-Busch, Inc., St. Louis, Mo. 


HE bright panels in this new Budweiser silk screened. By varying the formulation, 


: sign are made from “Evenglo,” a the light transmission and diffusion can be 
me ” ay 4 Koppers Polystyrene. This inexpensive altered to make signs look bright or soft. 


plastic can be molded or extruded into Illuminated signs and lighting fixture 


inc. 
the 


sf any shape. It’s easy to mill or drill for panels made with “Evenglo” Polystyrene 
yep- - 


special fittings, too. Colors? “Evenglo” keep their good looks because the plastic 


ce can be tinted for any lighting effects you won’t warp or fade. For more information 
——. . want. What’s more, it can be painted or call or write your nearest Koppers office. 
\, 10 
Extruder: 
eat, “Seahorse Inc. 
' ‘ i : 
over 4 i Koppers Plastics Make Many Products Better and Many Better Products Possible. 


vere 
em- | 


y 


rice KOPPERS 

nth. ww 

- the | 

ngot i ® 

1. KOPPERS COMPANY, INC., Chemical Division, Dept. EM-124, Pittsburgh 19, Pennsylvania 

1 9- | SALES OFFICES: NEW YORK * BOSTON * PHILADELPHIA * ATLANTA * CHICAGO * DETROIT * LOS ANGELES 
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STEEL 


Every Kind 


Quick Delivery 


BARS—carbon & alloy, TUBING —seamless & 
hot rolled & cold fin- welded, mechanical & 
ished boiler tubes 

STRUCTURALS — chan- STAINLESS — Allegheny 
nels, angles, beams, etc. sheets, plates, bars, 

PLATES— Many types in- tubing, etc. 


cluding, abrasion re- REINFORCING 
sisting, Inland 4-Way cate bar & 


Safety Plate, etc. ; 
SHEETS —hot & cold rol- BABBITT bearing metal 
led, many types & MACHINERY & TOOLS 
coatings for metal fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants at: New York * Boston 

Philadelphia + Charlotte, N. C. * Cincinnati + Cleveland + Detroit 

Pittsburgh + Buffalo + Chicago * Milwaukee + St. Louis + Los 
Angeles + San Francsico * Spokane + Seattle 





SAVE. . They’re Designed 
and Tooled to YOUR Needs ! 


You, too, can save assembly ‘time 
and money with the greater accu- 
racy of these better Stamped Gears! 
Critical buyers, near and far, are 
profiting from our skilful tooling, 
stamping and assembly methods. 
Cut costs..step up production..im- 

rove product performance. Spec- 
ify Stamped Gears by WINZELER! 


SEND FOR free Stamped Gear tech- 
nical data. Useful tables 
and descriptions included. Or, get ideas, 


samples, estimates, on production runs. 
Write today! Use company stationery. 


WINZELER MANUFACTURING & TOOL CO. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 








927,932 lb to 240,664,643 lb. However, third-quarter 
output was 743,581,012 lb, a new quarterly high. Firgt 
nine month output hit 2,174,378,648 lb, compared with 
1,855,734,273 Ib in the same period of 1953. 

Shipments of aluminum products did not show 4 
definite trend in September. Declines were noted in sheet 
and plate, foil and extruded products but there were ip. 
creases in castings, rod and bar, cables, forgings and tubes. 
Shipments of aluminum plate and sheet amounted to 87, 
126,137 Ib compared with 91,330,525 lb in August. Wire 
(other than conductor) shipments came to 3,335,368 J} 
in September against 3,722,034 lb in August. 

Defense needs will require 16 per cent of the anticipated 
supply of primary aluminum in the first quarter of next 
year compared with 15 per cent in the current quarter, 
BDSA reported. To meet the requirements of the De. 
fense Department and the Atomic Energy Commission, 
BDSA aaa the set-aside of 140,000,000 Ib of aluminum 
in the first quarter, an increase of 13,000,000 lb from the 
final three months of this year. 

Portent of things to come in higher aluminum produc. 
tion was seen in announcement of Aluminum Ltd. plans 
to boost capacity of the new aluminum smelter at Kitimat. 
British Columbia, by 60,000 tons of ingots a year. 

Net shipments of aluminum mill products totaled 188. 
000,000 Ib in September, about the same as in August. 


TIN: Domestic tin prices were somewhat lower during the 
month but generally the market gave the impression of 
stability. Most factors believed that the steadiness of the 
market reflected the settling influences of the world tin 
agreement. It was reported that American buyers were tak- 
ing more than 60 per cent of the tin exported monthly 
from the Federation of Malaya and Colony of Singapore. 
Tin exports in September totaled 6764 tons. Shipments to 
the U.S. accounted for 4131 tons. 

Shipments of tin mill products totaled 655,753 tons 
in September compared with 395,092 tons in August. For 
the first nine months of 1954, tin mill products shipments 
were 4,714,958 tons, as against 4,318,275 tons in the 
same 1953 period. 

The Malayan Tin Bureau last month reported a grow- 
ing use of tin among electrical and electronic consumers. 

Pricewise, tin was lower by mid-November at around 
91.00c. compared with 93.00c. on October 18. 


MERCURY: Spot European mercury was cheaper-priced 
in November, available at $320 per flask of 76 lb as 
against the record $331 price paid earlier. The spot situa- 
tion was tight but more metal was generally available. 
There was expectation in the trade that Spanish producers 
would offer supplies more freely in December. 


NICKEL: Consumers were interested in reports that a new 
program for obtaining nickel from Cuban ore is underway. 
Any possibility of additional nickel supplies, of course, 
will be welcomed. The announcement indicated that GSA 
has an agreement with Freeport Sulphur Co. providing 
for the construction of a pilot plant to be financed by the 
Government to secure nickel from ores at Moa Bay in 
Cuba. Meanwhile, despite the tightness of the nickel 
situation, certain nickel-bearing alloy scrap and nickel 
bearing cobalt scrap, formerly under strict export quota, 
were open-ended for export for the fourth quarter. The 
price of nickel was unchanged at 60c. a |b. 


SILICON: A reduction of $50 a lb was made by Du Pont 
for pure silicon which, in tiny quantities, is a primary 
raw material of electronics. The reduction was effective 
November 1. Even now, with the reduction, silicon costs 
$380 a lb. The present high price is due to the extreme 


ELECTRICAL MANUFACTURING 























th 
a 
et 
in- 
es, 
7. 
ire 
lh 
Unusually compact motor for high- Combines sensitive performance Maximum output with minimum 
‘ed | speed grinders, pumps and similar with light weight and minimum size. weight . . . for many heavy-duty 
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ae THAT ENGINEERS SAY 
3, | ARE MOST IMPORTANT... 
. | Heavy-duty motor for sirens, saw 
| 0 tables and many other industrial 
hei waved In a recent survey, 
tin | conducted by one of 
- | the leading trade 
ee | journals serving the 
s to metal working field, 
a design engineers 
For | gave the following as major 
= | objectives they were seeking through redesign of 
e . 
their products: 
me eh e@ Reduced Costs e Decreased Maintenance 
und | e Improved Appearance e@ Reduced Weight 

| e Greater Compactness 
i | These goals are identical with the advan- 
tua- | tages being secured with specially engineered 
wi | Lamb Electric motors. 

Our 39 years of experience, covering practically all 
antl | types of motor-driven products, is available to help 
way. | you obtain these results. 
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oo | THE LAMB ELECTRIC COMPANY 

dng KENT, OHIO 

y in Parts designed for applications In Canada: Lamb Electric — Division of Sangamo Company Ltd. — Leaside, Ontario 
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Send your blueprints 
to the Electric Motor Maker's 
No. 1 Source for Precision-Engineered 





BRUSH CAPS AND COMMUTATORS 


AND MANUFACTURING COMPANY 


8; 


4630 W. Fullerton Avenue 


Chicago 39, Ilinois , 
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purity necessary in silicon for use in the solar battery 
and other revolutionary electronic devices, as well ag be. 
cause of the relatively low volume of production. 


MAGNESIUM: Primary magnesium output during the 
third quarter was 17,146 tons, or 1709 tons below second 
quarter output. Production exceeded shipments by 298@ 
tons, leaving producers’ stocks at 17,960 tons at the end 
of September. Pricewise, the quotation of 27c. a |b for 
99.8% ingot at Freeport, Tex., was maintained. Dow 
Chemical Co., however, announced a lc. reduction in the 
base price of AZ91B magnesium die castings ingot, effec. 
tive November 8. The company also announced that jt 
would give a freight allowance on carload lots. Thys 
price reduction and freight roughly amount to 2e. a Jh, 
The new price is 26c. per lb, east of the Rocky Moun. 
tains. In the past it was sold at 27c. f.o.b. Madison, TI], 
without freight allowance. 


TITANIUM: Quarterly output of titanium mill products 
showed a net high of 691,123 Ib for the third quarter, 
Production during the present quarter is said to be run. 
ning about the same rate. Third quarter output exceeded 
by 134,451 Ib the second quarter output of 557,672 Ib, 


TUNGSTEN-MOLYBDENUM: General Electric an. 
nounced plans to make its pure tungsten and molybdenum 
products available in the open market. These products, in 
the past, were offered outside the company only to a lim. 
ited extent. 


STEEL: The steel outlook continues to show improve. 
ment, with the steel production rate rising in most parts 
of the country. Fourth-quarter business is said to be satis- 
factory and some mills are committed through the first 
quarter of 1955. In some items, pressure has caused some 
anxiety as to supply. This is said to be particularly true 
of cold-rolled sheets which are in active demand and 
supplies of which are reportedly tight. Hot-rolled sheets 
have also shown improvement, as have most steel items, 
The attempt on the part of the mills to get the Govem- 
ment to impose export restrictions on scrap iron is indica- 
tive of their belief that they will need more scrap in 
the coming months for stepped-up operations. Pricewise, 
there has been no change. 

October steel output was the highest since January. 
Production hit 7,702,000 tons compared with 6,807,483 
tons in September. The increase in average weekly output 
in October was 148,000 tons, compared with an increase 
of 86,000 tons from August to September. 





Choosing Rectifiers for 


Magnetic-Amplifier Circuits 


(Continued from page 106) 





pares the transfer characteristics of the d-c circuit 
employing the 1N93 germanium diode with a unit 
employing six 40-volt selenium plates. 

Fig. 12 shows the effect of ambient temperature var'- 
ations on the transfer characteristic of the d-c circuit 
employing germanium rectifiers 1N93. Again, as in the 
a-c circuit, the selenium units shows very little change 
at 40 C and 65 C. However, the germanium unit did 
show.a slight variation at 40 C and an even greater 
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These coils saved winding costs 


Each of these coils represents a sizable saving on coil wind. 
ing costs because it was wound on Universal Coil Winders. 

There are Universal machines for a broad range of coil 
specifications and production requirements — long or short 
runs. Users report increased output, a higher degree of ac- 
curacy, and greater operator satisfaction. 

The coupon will bring you information on the complete line 
— plus any specific data you wish regarding your particular 


FOR WINDING COILS 


IN QUANTITY:... ACCURATELY Name........ 
-»-» AUTOMATICALLY ...USE Company..... 
UNIVERSAL WINDING MACHINES | Gity......... 


DECEMBER 1954 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 212 
Please send me 
[| Bulletin on the Leesona No. 107 Automatic Coil Winder. 


[ ] Condensed catalog of Leesona Winders. 


coil winding requirements. 

Also: be sure to visit the Universal Demonstration Room 
nearest you — in Cranston, R. I. or Chicago, Ill. You’ll see 
winders in operation and have a chance to talk over your coil 
winding problems with a Universal sales engineer. 

To arrange for a visit to the Demonstration Room, write to 
UNIVERSAL WINDING COMPANY, P. O. Box 1605, 
Providence 1, R. I., or 9 South Clinton St., Chicago, II. 


[] Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
coil winding machinery. 
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“Shock-resistant 
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UL impact test: Plugs are exposed 





— assured UL approval for our 
Plugmaster!”’ 





—reports Russ Towers, Engineer, 

Sperti Faraday, Inc., Adrian, Mich. 

“To obtain Underwriters’ Laboratories 
approval, our Plugmaster cord plugs 
had to withstand 1,000 drops against 
a maple block. When our regular plas- 
tics failed to meet this test, we 
switched to General Electric rubber- 
phenolics. Result? Our cord plugs now 
averaged a minimum of 3,000 drops 
—and many were still intact after 
10,000 impacts!” 
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; Sperti Faraday Plugmaster cord 


+ 


to 392F for 24 hours, then ~~ plugs are molded by Peerless 
dropped on 39” cords through a ||) Molded Plastics, Inc., Toledo, 





90° arc against a maple block. “7] Ohio, of G-E rubber-phenolics. 


Where can YOU use shock-resistant 
G-E rubber-phenolics? 


Shock-resistant G-E rubber-phenolics offer you 
an excellent opportunity to use plastics for appli- 
cations where high impact strength is a “must.” 
They produce parts which resist breakage in as- 
sembly and service, accommodate large metal in- 
serts without cracking, and permit lightweight 
designs without heavy reinforcement. Where can 
you benefit by them? Ask your p> 
molder about these amazing impact 
materials or write today for a newly 
expanded case history brochure. Ad- | ~ 
dress: General Electric Company, |. 
Section 1416-5C, Chemical Division, | 49 - 


Pittsfield, Massachusetts. a ~ — 
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variation at 65 C, although the discontinuity noted jp 
the a-c circuit was not present in this case. 

In general, when choosing rectifiers for magnetic. 
amplifier applications the dynamic characteristics of 
Fig. 1 are a reliable guide. Fig. 1 shows that the 
germanium diode has the highest reverse resistance, 
while the 26-volt selenium plates exhibit the lowest 
reverse resistance of the three types tested. Where 
temperature variations are to be encountered, it jg 
desirable to compromise the excellent characteristics 
of the germanium with the slightly inferior character. 
istics of the 40-volt selenium plates in order to maip- 
tain temperature stability of the amplifier. The data 
clearly show the advantage of the 40-volt selenium 
plates over the 26-volt selenium plates in the oper- 
ating magnetic-amplifier circuits under the condi- 
tions investigated. Oo o0 





Research Progress in 


Dielectrics—1954. 


(Continued from page 78) 





are made during radiation, the recorded changes in con- 
ductivity are substantially greater. 

In the studies reported by Mr. Coleman, poly- 
styrene stood up better to radiation resistance than 
other plastics. Fluorocarbons degraded rapidly. Vari- 
ables that affect the conductivity are: (a) Radiation 
duration; (b) radiation dosage rate; (c) temperature. 

A group of papers on ferroelectrics (6) and ferro- 
magnetics explored some highly theoretical aspects of 
the subject. In one of these papers, A. von Hippel, 
P. A. Miles and W. B. Westphal, MIT Laboratory for 
Insulation Research dealt with a broad-band spectral 
analysis of the dielectric properties of ferrites (polari- 
zation, magnetization and conduction from direct 
current to the optical spectral region). Characteristic 
data were presented covering electronic conduction, 
space-charge polarization, infrared absorption, and 
ferromagnetic resonance. 

A number of other papers at the various sessions 
were of highly theoretical level, somewhat out of the 
scope of this report. o00 
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PLASTIC MOLDED KNOBS 


FOR INSTRUMENTS, APPLIANCES, ETC. 





From Stock Molds e No Tool Charge « Fast Delivery 


Huge selection of shapes, sizes and colors available from Rogan’s 
stock molds. No tool charge, fast delivery. Markings can be 
branded to your specifications. Save time, save money, use 
Rogan’s stock molded plastic knobs. Send for free catalog. 


ROGAN BROTHERS 
8027 N. Monticello Ave., Skokie, Illinois 


IDEA FOR DESIGN ENGINEERS: 


At last—a DETACHABLE Line Cord that eliminates trail- 
ing cords on your products as they go down the line 


— just pop a simple terminal socket into a 34” hole, solder 
AC connections to terminal socket just as with your other 
inside soldering. Eliminates all special planning, training, 
grommets, Underwriter’s knots, etc. Assembly works out 


cheaper than permanent cords. 


Socket fits %” hole. 
Simply push in. Gen- 
erous solder tabs. 


Sure-grip Plug is 
self-piloting 






Anyength cord, 
molded and Alden- 
anchored so plugs 
can be pulled out 
by grasping cord. 


Thus . . . when your equipment reaches the end of your. 
production line, simply plug in the beautiful color-matching 
Detachable Line Cord, that gives your user a choice of just- 
right length, and adds the final touch of Quality and Con- 
venience that hallmarks your product as deluxe. 


ELIMINATE THIS: ' P 
Sse 
Taking appli- 


Clock Cord 
too long 
Che 
Calculator with 
second cord to amces all apart 
reach outlet to replace cord 


SEND $1.00 FOR “LABORATORY WORK KIT #16" 
GIVING YOUR MODEL SHOP CORDIZING 
ELEMENTS FOR A VARIETY OF REQUIREMENTS. 
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Adapting Digital Techniques 


for Automatic Controls—Il 


(Continued from page 125) 





niques. It is felt that, generally speaking, there are 
many problems for which the operational-digital ap- 
proach offers the most economical and reliable realiza- 
tion of practical measurement and control. 

The advantages of the operational-digital technique 
with respect to other techniques may best be realized 
when the precision and accuracies required are more 
stringent than can be economically obtained with 
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FIG. 18—Diagram showing instrumenta- 
tion for conveyor-feed computor control. 
Forward-backward counter compares the 
rate of material movement on the two 
belts to determine if control action is 
necessary. 
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This Landis 10” x 48” Type CH plain HES brit 
1e hydraulic grinding machine depends ui 
on Rome Synthinol Machine Tool 
ed Wire for dependable service through- 
re out the electrical system. 
th 
How Landis Tool builds long lite into the 
e . e a e . 
| electrical circuits of these large precision grinders 
Oils and coolants—two liquids Synthinol, the thermoplastic Next time youre ordering 
necessary in the operation of insulation used in these Rome machine tool wire, specify Rome 
these large Landis grinders— Machine Tool Wires, is specially for long life and trouble-free 
can be pretty rough on ordinary compounded to resist moisture, service in your product. Fur- 
insulated wires. heat, flame, acids, oils, and cut- ther information will be given 
That’s one of the reasons why _ ting solutions. promptly on request. 
the Landis Tool Company in Uniformly small diameters 
Waynesboro, Pennsylvania, and bright colors for easy iden- It Costs Less to Buy the Best 
specifies Rome Synthinol® Ma- _ tification make Rome Synthinol 
chine Tool Wire for their line of _Machine Tool Wire a good ROME CABLE 
precision cylindrical grinders. choice for multiple circuit wir- 7/Ioe 
Other reasons: Rome’s fast serv- _ ing like that on the Landis Type ahi 
ice and expert assistance to CH plain hydraulic grinding oe oe 
help solve wiring problems. machine shown above. itemise: Raliite 
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The Ultimate 
in Labeling 





Colorful anodized aluminum 
for permanent identification 


TOUGH 


Metal-Cals withstand extreme surface 
abrasion — are ideal under the most 
adverse conditions. They are thin, 
tough, modern nameplates — with no 
projecting rivets or screws. 


HEAT RESISTANT 


Metal-Cals meet all government re- 
quirements for permanent adhesion in 
extreme heat and cold. May be used 
under any conditions, from —62°F. 
to 300°F. 


VERSATILE 


Metal-Cals excel for any type of per- 
manent labeling... for product identi- 
fication, wiring diagrams, detailed 
instructions, component parts and 
finished assemblies. 








Metal [als come in a variety of attrac- 


tive colors—matte or shiny finish—any size or shape. 


Metal [als apply easily and quickly. 


Pressure-sensitive adhesive eliminates drilling, 
screws, rivets, pins or other fasteners. 


ee 


assure permanent legibility 


of the finest lettering or diagrammatic detail. 
> aa Write for FREESAMPLE =—— 1 
| TEST the advantages of METAL-CAL , 





Zep 


Manufactured by C & H Supply Co. 
415 E. Beach Avenue, Inglewood 3, California 


Name__ 


SS ee ee 


Address_ 





Zone__ State__ 


*T.M. Reg. U.S. Pat. Off. 
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model-like analog components; where the process jg 
repetitious so that a special-purpose unprogrammed 
type of instrumentation can be employed; and where 
factors such as long life and ease of maintenance are 
of prime importance. Very often special purpose 
operational-digital techniques can be advantageously 
used in conjunction with a more complex programmed 


' control mechanism. 


This article has discussed general techniques and 
flow diagrams only. Very little mention has been 
made of the actual type of hardware and components 
which are available for the physical instrumentation, 
Efficient application of these techniques depends to a 


| large extent on the use of especially designed magnetic 
| and electro-mechanical data handling components and 
O 


| functional units. o0 
e To secure one copy of Parts | and I! of this article without charge 
circle No. 117 on card in the Reader Inquiry Facility, page 233 





Circuit Applications of 


| Voltage-Sensitive Capacitors 








(Continued from page 88) 





Therefore, the voltage amplification is 


E, SE, peak SE, 
A, =—= —_ = — (8) 
KE’. 1/2 4 
where FE, = constant carrier voltage (rms). 


Analysis of Resonant Slope Dielectric Amplifier 


Referring to Figs. 3 and 4, a value of capacitance is 
chosen such that an operating point is established on one 


| side of the resonance curve. If the capacitance is alternated 
| between C—AC and C+AC by application of a signal or 


other means, the voltage E will vary between maximum and 


| minimum peak values correspondingly. The peak signal volt- 


age component in the output will then be 














| peck (max)! — |E peak (min) | 
E. pak = eee (9) 
2 
where 
1 
i —jE, peak Set ee | 
we(C — AC) | 
| Epcot (max)| = — — | (10) 
] 
R+i| et -— || 
' | 
—JE, peak a ee: 
w. (C + AC) 
|Epeak (min)| = | (11) 


| 

| an tak” 
IR +j | at sini: ON 
we (C + Ac) J| 


and EF, yeok = peak carrier voltage unmodulated. 


If it is known from measurements that the loaded Q of 
the circuit approximates 8 when set for favorable operation 
(X;, = 8R), the R terms in Eqs. 10 and 11 can be eliminated 
provided |X, — Xo|> 3R, whereby X, — X, = Z within 
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You can re/y on core materials like _ bility alloys such as 4750, Mumetal, 
the Allegheny 4750 components illus- Permendur, etc. 
trated above, in your receivers, record- Our service on these materials also 
: ing heads or microphone assemblies. includes complete facilities for the 
(10) Witt for In fact, whether your equipment is fabrication and heat treatment of 
small or large, the extra-broad line laminations. (For users of electrical 
Your Copy of A-L magnetic materials will solve sheets and strip, our lamination 
“MAGNETIC your magnetic core problems. It in- know-how is a real bonus value!) 
WV, cludes all grades of silicon steel sheets Either way, we'll welcome the 
MATERIALS” or coil strip, as well as Allegheny chance to serve you. Allegheny Ludlum 
(11) Silectron (grain-oriented silicon steel), Steel Corporation, Oliver Building, 
. and a wide selection of high-permea- Pittsburgh 22, Pa. 
This 32-page book contains valuable 
data on all Allegheny Ludlum mag- 
netic materials, silicon steels and spe- ° 
cial electrical alloys. Illustrated in full STEELMAKERS to the Electrical Industry 
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COILS 2 civE ME 


DANO. THEY’RE 
DEPENDABLE ! 





In choosing your coil supplier what do you 
consider first? 


Like most’ coil users, you probably investigate the experience and 
reputation of the coil maker—to make sure you can get the exact coil 
you need. And, that’s how it should be done. 

Dano’s coil-making experience combined with their up-to-the-minute 
equipment have earned the reputation for coil dependability and coil 
quality. 

The next time you need coils precision tailored to your exact speci- 


fications, regardless of type or quantity, it will pay you, as it has so | 


many other experienced engineers and purchasing agents, to team up 
with Dano—makers of better coils for better products. 


Dano Incapsulated Coils 





Send us samples or specifications with quantity requirements for 
our recommendation. No obligation! 


Form Wound . . . Paper Section . . . Incapsulated Coils 


Acetate Bobbin . . . Bakelite Bobbin . . . Cotton Interweave 


Coils for High Temperature Application 
Also Transformers Made To Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 












about 6 per cent. For such case, and taking X, >Xg so that 
resonance is approached by decreasing C, X;,~8/5Xq at the 
operating point, with no signal, as shown in the vectoy 
diagram of Fig. 18. Then Eq. 9 becomes 


" V2E\ peakWo SE’ ,C 
E, peak = ea eee ee ee ee ee ( 1) 
X pw, (C? —AC*) —2w,C+1/X71 


where £’s is the applied signal rms voltage, S is the mea, 
fractional change in capacitance per peak volt of applied 
signal and AC is SE’sC. For small signals AC<<C so thy 
Eq. 12 reduces to 

E\E’, Wo SC 


E, = ———— 


=— — (13 
X pw?,C? — 2,8 +1/X_1 , 


where £, is the rms value of the output signal voltage. Th 
voltage gain is then 


E, X1/Xe 
A, =e = E, peak S ee ee ee ae Ey peak SK (14) 
E’ (X1/Xe—1)? 


@ e@ e@ To secure one reprint copy of this article without Charge 
circle No. 135 on card in the Reader Inquiry Facility, page 233 





NEMA Elects New Officers 
for 1955 


(Continued from page 127) 





economy during the Cold War; and lastly the short 
age of domestic help. In 1940, there were 36 appli 
ances being made; now there are 54. In 1940 the 
average home used 934 kw-hr a year; in 1953 the 
average residential consumption was 2330 kw-hr. 
Looking ahead to 1963, Mr. McKibbin predicted an 
average use of 5000 kw-hr per home per year. 

The speaker predicted that there will be an average 
of eight additional new electric appliances—not in 
cluding replacements—sold to every home during 
the next five years. 

In discussing what the future appliance marke 
means to the apparatus business of the industry, Mr. 
O’Brien said that every appliance sold adds to the 
need for turbine-generators, wire and cable, line 
material, guys, poles, power and distribution trans 
formers, motors, controls and meters. Conservative, 
industry market-forecast groups estimate the new 
appliances represent $2 billion in apparatus sales 
opportunities just to take care of this appliance load. 

With estimated sales of 4 million toasters, this 
load alone will require the equivalent of 2400 25-kva 
distribution transformers, together with several mil 
lion dollars worth of generation and_ transmission 
equipment. 

With an estimated 7 million new electric rangé 
added to power lines in the next five years, Mf 
O’Brien gave this equipment and cost breakdow 
to serve this load alone: turbine-generators, $l 
million; power transformers, $19 million; switchgedl | 
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PRODUCT 
QUALITY CODE 


3 MIL 
403-108 






Surface arc resistance, SC. seeeeeesesecevceces > 180 

Dielectric strength, %4’" electrode, v/m., avg..s+++ >750 
Dielectric constant 60 cycles. ...++- ececcccoces 1.8 
1,000,000 cycles. ..ceseseces 17 

Power factor, 60 cycles. ..seeseeee oneseeesece 0025 

1,000,000 cycles ....seeees eevee .0009 






109019 
1033 


Volume resistivity, ohm-cm., room conditions: 


BOO Ce ceccccoes 


aeeeeeeeeesoee 






Insulation resistance, ohms 


(96 hrs. at 90% R.H., 35°C.)....... caceenont 108 


Electrical Properties of Single-Ply Glass Fabrics 
Coated with Du Pont TEFLON” Tetrafluoroethylene Resin 


5 MIL 6 MIL 8 MIL 10 Mit 
405-112 406A-116 408-128 410-128 





METHOD OF TEST 


D-257 
D-257 





D-257 (Fig. 2) 


These properties — plus toughness — make possible 
slot liners extremely resistant to abrasion and cut-through 


Glass fabric reinforcement com- 
bined with the tough properties 
of ‘“Teflon,” gives you structures 
that have excellent physical 
strength and extreme abrasion 
resistance. 


Slot liners of ‘“Teflon” coated 
glass fabrics can be made from 
single ply and laminated mate- 
rials by cold forming. In the proper construction, 
formed slot liners have the much desired “‘snap back”’ 
of fish paper liners. Cold flow and cut-through 
troubles are minimized—and the slot liners do not 
lose their good dielectric strength at the crease. 
Moreover, they are slippery, which results in easy 





loading and more complete filling of the slot cell space. 


Corrosion resistant ‘““Teflon” coated glass fabrics, 
tapes and laminates provide insulation in excess of 
Class H requirements—may be used continuously 
at 250° C. to 270° C. or for short periods at some- 
what higher temperatures. In the electrical field, you 
can use fabrics coated with ‘“Teflon’”’ for motor and 
generator insulation; in transformers and coils; as 
cable wrapping; in electric panel boards, and as a 
base for printed circuits. 


For suggestions on how your product may benefit 
from ““Teflon’’ coated glass fabrics, send the coupon 
below for your freecopy of Du Pont’s 
technical bulletin. 










Glass Fabrics Coated with 
DU PONT 


TEFLON 


E. I. du Pont de Nemours & Co. (Inc.) 
Fabrics Division, Fairfield, Conn. 
Gentlemen: 





I am interested in receiving your technical bulletin and other 
information on ‘““Teflon” coated glass fabrics. The application(s) 
I am considering are 


tetrafluoroethylene resin 


Product of Fabrics Division 


Name Title 


Firm 





Address. 
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and breakers, $15 million; substation power traps. 
formers, $12 million; distribution transformers. $79 


Equip Your Own Products million; voltage regulators, $9 million; pole line mg. 


terials, $21 million, plus $48 million in residentig} 


distribution equipment beyond the service entrance. 
with S VV 1 L2OKM This adds up a to total of $321 million. 


Adequate Wiring 


5 be L iE Hi | U M % E CT [ f ; E i x Mr. Barrett emphasized the role that adequate 


wiring plays in the full use of electric power in the 
home. To adequately wire the 25 million homes jp 


sy insure top performance America that need it today will call for $2% billion 


of electrical materials in the next five years. And 


wherever low-costa-cto d-c if five million new homes are built in the next five 


vears, the adequate wiring of those homes will pro. 

. . . d vide an additional billion dollar market. This sales 

conversion is require ess potential does not include the added load from the 
predicted 428 million new appliances. 

Mr. Metz made it clear that the electrical industry 
has the ability to pick up the challenge of this future 

market. With goals such as eight additional appli- 
Business Machines . ~ “W- : 

Time Clocks ances per wired home, 25 million homes to wire ade- 
quately, new concepts in home lighting, new con. 
cepts in better lighting and air conditioning of offices, 
and (for manufacturing) automation, new electrical 
products and processes—the electrical industry js 
thinking and planning aggressively. 








d-c Motors + . ‘ 
Elevator Controls Mr. England summed up the inevitable expansion 


of electric power suppliers by citing that population 
growth by 1963 will add 25 million people to the 
nation’s population. Electric power will play an es- 
sential role in every phase of this added population's 
life, he added. ooo 





“Metallic—Dry Cell’’ 


For almost every product re- 
quiring a-c to d-c current 





Air Raid Sirens conversion. Compact — high 
Burglar Alarms : - 

capacity—no warm-up period 
required — withstand contin- 
uous, heavy duty service. Pro- 
duced by vacuum process that 


permits greater power capaci- 





Circuit Breaking, ' 
Tripping and Reclosing fies. 


In sizes from tiny 1 inch 


square cells up to forced 
cooled 30,000 watt stacks. 


Miniaturized Radio Uses Transistors 


Four transistors and a germanium diode 
are used in a new pocket radio designed by 
Regency, a division of Industrial Develop- 
ment Engineering Associates, Inc. of In- 
dianapolis. Miniaturization was, of course, 
a prime design objective. Especially de- 
signed components and printed circuits 
were used to make overall dimension 3 in. 
x 5 in. by 114 in. In addition, the power re- 
<—— — — quirements are so slight that a single 
and Telegraphy 2214-volt battery is used to operate the 


“SYNTRON COMPANY ee 


490 Lexington Ave.) Homer City, Pa. 





Arc Welders 
Battery -Chargers 


Write today for complete 






catalogue data—Free 
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a i instruments with 
500-TRILLION-OHM SENSITIVITY 


TERA-OHMMETERS 








TYPE H 





This range 1s necessary to cover modern insulating materials 


Tera-Ohmmeters, by R. Jahre—one of West Germany’s leading instrument 
makers—brings to laboratories, factories and field work the unprecedented 
sensitivity range of 500 teraohms (500 x 10°” ohms) . . . for thorough evalua- 
tion of insulation materials. They are outstanding for high-accuracy measure- 
ments ... +3% in center of scale for all ranges. 

Applications include the testing of resistors, capacitors, cables, switches, 
tube sockets, transformers and many other components... incoming inspec- 
tion, quality control, engineering ... also the testing of surface conditions, 
hygroscopic behavior of materials, insulation of transducers (with 10-volt 
test voltages). Test samples can be measured grounded, ungrounded, or with 
guard-ring electrode. 

Tera-Ohmmeter sensitivities range from 200,000 ohms to 500 x 10” ohms. 
Fixed test voltages of 10, 100 and 500 volts are available; one model provides 
variable test voltage from 100 to 1000 volts. Operation is from line or self- 
contained batteries. 

For further information on Tera-Ohmmeters—today’s most sensitive 
instruments of their type —mail the coupon to Federal’s Instrument Division. 


Federa 


Telephone and Radio Company 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
INSTRUMENT DIVISION 


100 KINGSLAND ROAD, CLIFTON, N. J. 


gtRY 
SSMS 


[200 Si0n oF, 
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SPECIFICATIONS: 


Tera-Ohmmeter —Type H 

Range: 2 megohms to 500 x 10° megohms in 6 ranges. 
Test Voltage: Adjustable from 100 to 1000 v., de. 
Accuracy: £3% in scale center. 


Power Supply: 115 v., 50-60 cps. Instrument can also be 
operated from its own battery supply. 


Weight: 44 lbs. 
Price: $895 net, FOB, Clifton, N. J. 
Tera-Ohmmeters —Type D 


Test 
Type Voltage 5 Measuring Ranges Price 
D1..100v.. 0.2 megohms to 0.5 x 10° megohms. . $499 
D2..100v.. 2 megohms to 5 x 10° megohms..... $590 
D3..100v.. 20 megohms to 50 x 10° megohms. . . $599 


Power Supply: 115 v., 50-60 cps. Instrument can also be 
operated from its own battery supply. 

Weight: 22 Ibs. 

Note: Other types available to cover ranges from .2 megohm 


to 250 x 10° megohms—with 2 fixed test voltages of 10 and 
100 or 100 and 500 volts. 


Pt i 


Dept. S-216 
Federal Telephone and Radio Company 
Instrument Division, Clifton, N. J. 
Please send further information 
on Tera-Ohmmeters. 


Cj Piease send the latest catalog 
of Federal Test Equipment. 
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Here is an example of Acme Electric transformer 
engineering in larger size transformers, Power — 
Precision — Performance. The engineering skill that 
has made the name Acme Electric famous in small 
transformers is exemplified in these dry type, power 
transformers. We have the manufacturing facilities 


to build power transformers up to and including 
750 KVA, 


AND SMALL ONES, TOO! 


Only one-inch in diameter, this reactor is an 
example of Acme Electric production in units 
with limited mechanical dimensions. 


The complete facilities to produce such a wide 
range of transformer sizes is ample assurance 
that all your transformer needs can be ob- 
tained from one source. 


ACME ELECTRIC CORPORATION 
3512 WATER ST. CUBA, N.Y. 


West Coast Engineering Laboratories: 
1375 W. Jefferson Boulevard, Los Angeles, California 


In Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto, Ont. 
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NOW IS THE TIME 







LLG ‘ 

the New Maal 
LCE B Terie 
MRR ia 


for ACCURATE 
TIME ON All 
YOUR 
ELECTRICAL 
OPERATIONS! 


fes, you get immediate delivery on the Zenith Multi-Circuit Timer . . 
the unit that’s specially designed to accurately, dependably time ony 
operation. Thousands in use in hundreds of applications—for electrical 
display signs, industrial furnaces, electrical appliances, laundry equip- 
ment and dry cleaning equipment. The Multi-Circuit Cycle Timer and 
other Zenith units solve many laboratory timing problems. May be set 
for on and off periods with as many circuits as desired . . . can Me 
furnished without synchronous motor for elevator control, limit switch 
and similar operations. Available now! 


For full information and prices, send for illustrated Bulletin No. 142 


See Classified Telephone Directory 
for Name of Local Representative 





152 W. WALTON ST., CHICAGO 10, ILLINOIS 
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With Acadia you have a choice! Not only 
molded rubber . . . not only molded and die- 
cut... not only extruded rubber. . . but 
rubber parts any way you require! Better 
yet, Acadia uses whatever method the re- 
quirements of the job and you dictate is the 
best way to do it. 


Acadia is especially sensitive to your spec- 
ifications. We will process synthetic compo- 
nents for oil-resistance— good aging proper- 
ties — resistance to heat — any characteristic 
you’re seeking, or a combination of charac- 
teristics. Acadia parts are cut, molded or 
extruded to all required shapes, sizes and types, 
with almost unlimited applications. 
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“ACADIA syNTHETIC RUBBER PARTS 
ARE MADE ALL 3 WAYS! 


Also, we offer Acadia SILICONE Rubber, 
molded or extruded for gaskets, seals, ‘‘O”’ 
rings, washers, sheets, cut-parts and pack- 
ings. This is the rubber that will stay resil- 
ient at 100° below zero, or 500° above! 
There’s an Acadia Sales Engineer near 
you to serve you. Write us today, and we’ll 
put him in touch with you immediately. 


ACADIA the 
Sr PRODUCTS 


DIVISION OF WESTERN FELT WORKS 


4035-4117 Ogden Ave., Chicago 23, Illinois 
Branch Offices in Principal Cities 


MANUFACTURERS AND CUTTERS OF WOOL aan 
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SHIPPING CONTAINERS 


SHIPPING 


[JPERSTRON 


CONTAINERS 





WIREBOUND WOODEN 


Just what does the identifying SUPERSTRONG trade 
mark convey to the packaging expert? 

. -SUPERSTRONG means a century of experience 
in packaging design and construction. 

.-SUPERSTRONG means assured service through 
strategically located plants, and of controlled quality 
through ownership of all operations. 

. -SUPERSTRONG means diversity through manv- 
facture of virtually every type of corrugated, wire. 
bound or wooden container. 

..-SUPERSTRONG means sound engineering de- 
sign and construction. 

Be sure—specify SUPERSTRONG. 





CORRUGATED 


RATHBORNE, HAI®@= and RIDGWAY BOX CO. 
1440 WEST JIist PLACE « CHICAGO 8, ILLINOIS 





TRACING CLOTH 


Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth. 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made. 


For TV antenna rotator service, laboratory or 
experimental use, for pumps, fans, advertising dis- 
plays, brooders, space heaters, range oil pumps, 
small hair dryers, desk fans, toys, time-switching 
devices, small water circulators, kitchen mixers and 
hundreds of other devices requiring “mouse power.” 


All described in the Heinze catalog 


Saree SESH EH SESE EEE HETEE CREE SEES EEEEE 


Heinze Electric Co 


685 Lawrence Street LOWELL. MASS 
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PRINCIPLE OF GOOD DESIGN 


Why 


electronic designers turn ta 


MICRO SWITCH 


for manually operated switch 


8S | UR Tue 


‘ade 
components 
ence 
‘ail ® Wide variety ® Small size 
ality @Light weight ® Utmost reliability 
= MICRO SWITCH precision switches shown here 
wire- are typical of hundreds of switches developed to 
meet the specific requirements of the electronics 
de- 


industry. Whether your requirement is for a slide 
switch, a push switch, a toggle switch, or a rotary 
selector switch, consultation with MICRO SWITCH 
engineers can save you time and money. 


A | Slide Button Switch. Designed for two-circuit con- 
trol. Two subminiature switches mounted in a three- 
position, maintained contact, slide-button assembly. 
Both switches can be wired normally-open, both 
normally-closed, or one in each position. 


c Sealed Toggle Switch 


Push Button Assembly. For panel mounting with 
push-button plunger mechanism sealed at the panel, 
thereby protecting subminiature switch on inside of 
panel. Extremely small—complete assembly weighs 


only .04 lb. Operating force may be from 3 to 6 lbs. 
D Toggle Switch Assembly 


C | Sealed Toggle Switch. Supplied with external 
panel seal and internal bushing seal below the bat 
handle. Has bushing for panel mounting and may be 
equipped with keying tab where desired. 


Push Button Assembly D Toggle Switch Assembly. For panel mounting and 
provides control of as many as 4 circuits. One of two 
single-pole, double-throw subminiature switches is 
actuated in each extreme toggle position. Require 
minimum space behind mounting panel. 


*F Rotary r Selector Switch E | Push Button Assembly. Composed of two single- 
. . e pole, double-throw subminiature switches. Switch 
provides an improved ‘‘feel’”’ and simultaneous make 
and break of the two circuits. 








F Rotary Selector Switch. Uses from 2 to 8 single- 
pole, double-throw subminiature switches to control 
multiple circuits. It permits 2 to 8 switching posi- 
tions with spring or manual return to neutral position. 


For complete information on these switches 
—or the complete MICRO SWITCH line 

call your nearest MICRO SWITCH 

branch office. Why not do it NOW? 


RO SWITCH 


ON OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
FREEPORT, ILLINOIS WOMEYWEL 


MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 
switches. Available in a wide variety of sizes, 
shapes, weights, actuators and electrical char- A 
acteristics. For all types of electrical controls. 
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Miniaturization means fewer physical sizes to 
cover a large capacitance range. Non-wire 


lead capacitors con be made even smoller. 


miniature—in size only 


When your design says miniature 
and your specifications say quality 


—here’s the combination... 


The Corning Fixed Glass Capacitor is approximately one 
third smaller than other kinds of equal capacity. In per- 
formance, the Fixed Glass Capacitor has most of the ad- 
vantages of mica—plus some special features of its own. 


You'll find a lot about their performance in the way 
they're made. Layers of conductor and dielectric are 
sealed together at high temperature and pressure te form a 
rugged monolithic unit. The seal cannot be altered nor can 
properties be changed short of destroying the capacitor. 


You can use Corning Fixed Glass Capacitors at tem- 
peratures to 125° C. and higher, with proper voltage 
de-rating. The temperature coefficient remains the same 
after repeated temperature cycles and it is held within nar- 
row limits over a wide temperature range with very little 
variation between capacitors. Capacitance drift is close to 
zero. Usually it’s less than the error of measurement. 

Moisture can’t enter these Fixed Glass Capacitors. In- 
sulation resistance is high. Dielectric absorption is low. 

And you can get a variety of sizes and shapes. Because 
of its unique construction, the Corning Fixed Glass Capaci- 
tor allows wide latitude of equipment design. We can make 
capacitors to your electrical and physical specifications. 
What’s more, single, self-supported units can be designed 
for high voltages or high capacitances. Series parallel 
combinations extend the range still further. 

For more information about the remarkable advantages 
of Corning Fixed Glass Capacitors, please write, wire 
or phone us. 


CORNING GLASS WORKS, CORNING, N.Y. 


New Products Division 


Cocnung means research ix Class 
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Available 
through 
HOLO-KROME 
Authorized 
Industrial 
Distributors 


THE HOLO-KROME SCREW CORP. © HARTFORD 10, CONN. 
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SHIELDED TYPE 


PLUGS & SOCKETS 


LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 
FREQUENCY CONNECTIONS 


For quality construction thru- 
out, and fine finish, see dia 
gram above. 

101 Series furnished with 
%”, .290", 5/16”, %”, or %” 
ferrule for cable entrance 
Knurled nut securely fastens 
unit together. Plugs have ce 
ramic insulation; sockets bake- 
lite. Assembly meets Navy 
specifications. 

202 Series Phosphor bronze 
knife-switch type socket con 
tacts engage both sides of 
P-101-Y flat plug contacts—double con 
tact area. Plugs and 
sockets have molded 
bakelite insulation. 

For full details and 
engineering data ask 
for Jones Catalog No 
on 





Howarp B. Jones Division 


CINCH MANUFACTURING RPORA 
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SUBSIDIARY OF NITED-CARR FASTENER ® 
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PERHAPS YOUR TIMER WILL BE THE 66ist 


How do you know we can supply you with the timer 
that will do your job best? Because we have 19 years 
of experience in developing new timers to meet our 
customers widely varied requirements. If one of our 
standard timers won't do it-or one of the 660 combi- 
nations we have thus far developed from our 17 basic 
units—our engineers will develop the 661st combina- 
tion, for your specific needs. 


| J 
MS that Control 


Pulse Beat of Industr) ee 


DECEMBER 1954 





We manufacture a complete line of timers in these 
4 broad classifications: 


TIME DELAY TIMERS - INTERVAL TIMERS 
RE-CYCLING TIMERS * RUNNING TIME METERS 


And since we maintain large stocks of our 17 basic 
units, we can assure you of rapid deliveries-and of 
good deliveries even on special orders. Automation? 
We're in it up to our ears...just put your problem up 
to one of our timer specialists. Your inquiries will re- 
ceive prompt attention. 


INDUSTRIAL TIMER CORPORATION 


OGUER SIREET, NEWARK 4, N. J. 
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Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTUR- 
ING and which are used in the design, engineering and manufacture of electrically operated 
machines, appliances and equipment—a monthly service to readers and advertisers. Always con- 
sult latest issue. Expanded data may be secured from advertisements. Publisher will supply any 


additional information which is available, upon request. 


Reader Service. 


Address—John A. Campbell, 


Director, 





ACTUATORS, BALL-SCREW 


Cleveland Pneumatic Tool Co., Dept. 
H-104, 3781 E. 77th, Cleveland 5, Ohio 


ADHESIVES 


Aluminium Co. of America, 
Pittsburgh 19, Pa. 

Armstrong Cork Co., 7012 Ingersol. 
easter, Pa. 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp. , 300 Madison Ave., New 
York 17, N. Y. 

Borden Co., Chemical Div., 


Alcoa Bidg., 


Lan- 


5000 Summer- 


dale Ave., Philadelphia 24, Pa. 

Durez Plastics & Chemicals, Inc., 1312 
Walck Rd., N. Tonawanda. N. Y. 

Koppers Co., Inc., Chemical Div., Dept. 
EM-124, Pittsburgh 19, Pa. 

Minnesota Mining & Mfg. Co., St. Paul 


6, Minn. 
Van Cleef Bros., 
Chicago 19, Il. 


Inc., 7800 Woodlawn, 


ALUMINUM. See also Castings. 


Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 
Federated Metals Div., 
& Refining Co., 
York 5, N. Y. 
Revere Copper & 
Ave., 


American Smelting 
120 Broadway, New 

Brass, Inc., 230 Park 

New York 17, N. Y. 


AMMETERS. See Instruments. 


AMPLIFIERS, ELECTRONIC 


Aerovox Corp., New Bedford, Mass. 

Atlas Coil, Inc., Cottage, Derby, Conn. 

Avion Instrument Corp., 299 Highway No. 
17, Paramus, N. J. 

Bogue Electric Co., 60 Iowa Ave., 
son 3, N. J 

Bristol Co., Waterbury 20, Conn. 

Doelcam Corp., Soldiers Field Rd., Boston 
35, Mass. 

Federal Telephone and Radio Corp., 100 

1736 Weir- 


Pater- 


Kingsland Rd., Clifton, N. J. 
Freed Transformer Co., 
field, Brooklyn 27, N. 
General Electric Co., Apparatus Sales Div., 
1 River Rd., Schenectady 5, N. ¥. 
Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif. 


Inc., 
a 


Kearfott Co., Inc., 1878 Main Ave., Clif- 
ton, N. J. 

ee Products Co., 904-06 23rd, Union 
City, N 

Leach Relay ‘Co., 5915 Avalon Blvd., Los 
Angeles 3, Calif. 

Librascope, Inc., 1607 Flower, Glendale, 
Calif. 

Magnetic Amplifiers, Inc., 632 Tinton 
Ave.. New York 55, N. Y. 

Magnetics, Inc., Dept. EM-19, Box 308, 


East Butler, Pa. 
Nothelfer Winding Laboratories, 
bermarle Ave., Trenton 8, N. 
Sanborn Co., Cambridge, Mass. 
nee Pee. of America, New Hyde Park, 


Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L. - ee 

Southwestern Industrial 
2831 Post Oak Rd., P.O. Box 13058, 
Houston, Texas 

Torwico Electronics, Inc., 961 Freling- 
huysen Ave., Newark 5. N. J. 

Transicoil Corp., 1346 Suburban Station 
Bidg., Philadelphia 3, Pa. 

United Transformer Co., 150 Varick, New 
York 13, N.Y. 

Vickers Electric Div., Vickers, 1803 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


ANODES, PLATING 


1ll Al- 


Electronics Co., 


Inc., 


American Brass Co., Waterbury 20, Conn. 

= - Co., Inc., 113 Astor, Newark 5, 

ate ics & Copper Co., Waterbury 20, 
Conn. 

du Pont de Nemours & Co., Inc., E. L, 
EBlectro-Chemicals Dept., Wilmington 98, 
Del. 

Federated Metals Div., American Smelting 
& Refining Co., 120 Broadway, New 
York 5, N. ¥. 

General Plate Div., Metals & Controls 
Corp., 412 Forest, Attleboro, Mass. 
(Silver, Gold) 


Handy & Harman, 82 Fulton, New York 
38, N. Y. (Silver, Gold) 

Hussey & Co., C. G., Pittsburgh 19, Pa. 

Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass 


Revere Copper & Brass, Inc., 930 Park 
Ave., New York 17, N. Y. 

Seymour Manufacturing Co., Seymour, 
Conn 


ASBESTOS SLEEVING. See Sleeving and 


Cape, Asbestos. 


BALANCING MACHINES. See Vibration 
Test Machines. 


BALLS, BEARING 


Abbott Baill Co., 60 Railroad Place, Hart- 
ford 10. Conn. 

Hartford Steel Ball Co., 

SKF Industries, Inc., 


Hartford 10, Conn. 
Philadelphia, 32, Pa. 
BATTERIES, DRY 


Mallory & Co. P. R., 
National Carbon Co 


Ind. 
Union Carbide 


Indianapolis 6, 
Div. 


& Carbon Corp., 30 East 42nd, New 
York 17, N. Y. 
BATTERY ELIMINATORS. See Power 


Supply Units, 
BEAD CHAINS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 


Rectifiers. 
13 Mountain Grove, 


BEARINGS, BABBITT 

Moraine Products Div. of General Motors 
Dayton, Ohio (Steel-Backed) 

Ryerson & Son, Inc., Joseph T., Chicago, 
l 


Waukesha Bearings Div. 
Co., Waukesha, Wis. 


of Waukesha Tool 


BEARINGS, BALL (Miniature) 


Landis & Gyr, Inc., 45 W. 45th, New 
York 36, N. Y. 

New Departure Div. of General Motors 
Corp.. Bristol, Conn 

U. S. Gasket Co., Camden 1, N. J. 
BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn 

New Departure Div. of General Motors 
Corp., Bristol, Conn. 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa. 


SKF Industries, Inc., Philadelphia 32, Pa 


Timken Roller Bearing Co., 1835 Dueber 
Ave., S. W. Canton 6, Ohio 
BEARINGS and BUSHINGS, 
LUBRICANT-RETAINING 
Amplex Div. of Chrysler Corp., Dept. 
E-11, 6501 Harper, Detroit 31, Mich 
Bound 


Bound Brook Oil-Less Bearing Co., 
Brook, N. J. 

Graphite Metallizing Corp. 1059 Nepper- 
han Ave., Yonkers 3, N. Y. (Oilless, 
Self- lubricating) 

Moraine Products Div. 
Corp., Dayton, Ohio 

United States Seegniie Co., 1621 Holland, 
Saginaw, Mich 

Waukesha Bearings Div 
Co., Waukesha, Wis. 


BEARINGS and BUSHINGS, METAL 
(Brass, Bronze, Steel, etc.) 


Amplex Div. of Chrysler Corp., Dept E-11, 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co 
Brook, N. J. 

Case nees & Copper Co., 
Co 


of General Motors 


of Waukesha Tool 


, Bound 


Waterbury 20, 


Federai- Mogul Corp., 11063 Shoemaker, 
Detroit 13, Mich 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Moraine Products Div. of General Motors 
Corp., Dayton, Ohio 

United States Graphite Co., 1612 Holland, 
Saginaw, Mich 


Waukesha Bearings Div. of Waukesha Tool 
Co., Waukesha, Wis. 


BEARINGS and BUSHINGS, 


NON-METALLIC 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
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General Tire & Rubber Co., 
Products Div., Wabash, Ind. 
National Carbon Co., Div. Union Carbide 
& “ee Corp., 30 E, 42nd, New York 
ee ae A 
National Vulcanized Fibre Co., 
ton 99, Del 
Polymer Corp 


Industrial 


Wilming- 


of Pennsylvania, Reading, 


Pa. 
pieerdeee Co., 2799 Lake, Melrose Park, 
ll 


Ryerson & Son, Inc., Joseph T., Chicago, 
1 


Fibre Co., Inc., 


Corp., Gateway 
401 Liberty Ave., 


Spaulding Tonawanda, 
is. ok 


Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 


BEARINGS, FLEXIBLE (Rubber-backed) 


Lord Mfg. Co., Erie, Pa. 
BELLS 
Signal Engineering & Mfg. Co., 154 W 


14th, New York 11, N. Y. 


BELT DRIVES. See Drives, Belt. 


BENDERS, BRAKE and SHEARS 


Richards Co., J. A., 906 N. Pitcher, 
Kalamazoo 13F, Mich 
Ryerson & Son, Inc., Joseph T., Chicago 


Tl. 


BERYLLIUM COPPER (Rod, Strip, Tube 
Wire) 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
BIMETALS. Sce Thermostatic Bimetals. 


BITS, SCREW and BOLT. 
Screw Keys and Wrenches. 


See Socket 
BLADES, FAN 


Torrington Manufacturing Co., 
Conn. 


Torrington, 


BLOCKS, PILLOW 
Fafnir Bearing Co., New Britain, Conn. 
SKF Industries, Inc., Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See Strips, 
and Boards, Terminal. 


Blocks 


BLOWERS. See Fans and Blowers 
BOLTS. See Fasteners. 
BOXES, METAL. See Sheet Metal 


Fabricators. 
BOXES and CRATES, WIREBOUND. See 
also Containers, Packaging and Shipping 


Rathborne, Hair and Ridgeway Box Co., 
440 W. 21 Place, Chicago 8, Til 

Wirebound Box Manufacturers Association, 
Room 1150, 327 S. La Salle, Chicago, Ill. 


BRAKES, BENDING. See Benders, 
Brake and Shears. 


BRAKES, MAGNETIC 


Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

Dings Brakes, Inc 4713 W. Electric 
Ave., Milwaukee 46, Wis. 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis. 


Stearns Magnetic, Inc., 


642 S 28th, Mil- 
waukee 46, Wis. 


Warner Electric Brake & Clutch Co., Dept. 
EM, Beloit, Wis. 
BRASS, BRONZE and COPPER 
All Commercial Forms. 
(For Wire, See Wire and Cable, Bare) 
American Brass Company, Waterbury °%9 


Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 
American Nickeloid Co., Peru 3, lll. (Pre- 


Finished Brass and Copper Sheet & 
Strip) 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 


Federated Metals Div. 
& Refining Co., 
York 5, N. Y. 


American Smelting 
120 Broadway, New 


Hussey & Co., C. G. be om 8, P, 
Ilsco Copper Tube & Products, * 814 
Mariemont Ave., Cincinnati on “Oh, 
2 (Copper Tubing) > 
evere Copper rass, Inc., 2 
‘Ave.. New York 17, N. Yo”) Path 


BRAZING ALLOYS, SILVER 
i & Co., Inc., 113 Astor, Newark 5 


Chase Brass & Copper Co., Water 
Conn. bury 2, 
General Plate Div., Metals and 
Corp., 412 Forest, Attleboro, Mere 


Handy & Harman, 82 Fulton, New Yor 


Makepeace Co., D. E., Div. of U: 
& Wire Co., Attleboro, Mass. nion Plate 


nr & Co., Inc., P. R., Indianapolis; 

6, Ind. 

Ney Co., J. M., 371 Elm, Hartfora | 
Conn, ° 

BRONZE. See Brass, 


Bronze & Copper: 
also Phosphor Bronze Per; 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 
Chicago 24 Til 

Triple ‘‘M’’ Electrone nts 
Molding & Mfg. Co., 
Ave., Chicago 39, Ill. 


4211 W. Lake, 


Div., Midwest 
4630 W. Fullerton 


BRUSHES: CARBON GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 8. 52nq 


Ave., Cicero 50, Ill 

Graphite Metallizing Corp., ym Nepper- 
han Ave., Yonkers 3, N. Y. 

Insulation and Wires, Inc., Bigs Chouteay 
Ave., St. Louis 3, "Mo 

National Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 EL 42nd, New 
York 17, N. ¥ 


Speer Carbon Co., St. 

Stackpole Carbon Co., St. Marys, Pa, 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 5, Ohio 

United States Graphite Co., 1621 Holland 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway Cep. 
ter Bldg. No. 3, 401 Liberty Ave., Pitts. 
burgh 22, Pa 


Marys, Pa. 


BRUSH HOLDERS. 


See Holders, 
Commutator Brush 


BUSHINGS 


Bearing. See Bearings and Bushings. 

Composition. See Plastics-Molders. 

Fibre. See Fibre, Vulcanized, 

Glass. See Glass, Technical. 

Hermetic Seal. See Seals and Terminals, 
Hermetic. 

Mica. See Mica. 

Porcelain. See Ceramics. 

Rubber. See Rubber and Rubber 
Products. 


CABINETS, SHEET METAL. See Sheet 
Metal Fabricators. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES. 
See Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. 


See Fabrics, 
Insulating 
CAPACITORS 


Aerovox Corp., 
Aircraft- Marine 
ton 


New Bedford, Mass. 
Products, Inc., 2100 Pa- 
Harrisburg, Pa. 


Arnhold Ceramics, Inc., 1 E. 57th, New 
York 2 N 

Cornell Dubilier Electric Corp., Dept. 
H-114, South Plainfield, N. J. 

Corning Glass Works, Corning, N. Y. 
(Metallized Glass) 

Erie Resistor Corp., Electronics Div., Erie, 


Pa 

Fansteel Metallurgical 
cago, Ill. (Tantalum) 

General Electric Co. Apparatus Sales Dir., 
Schenectady 5, N. Y. 

Industrial Condenser Corp., -— N. Cali- 


fornia Ave., Chicago 18, 
T3435 Chouteau 


Insulation and Wires, Inc., 
Ave., St. Louis 3, Mo. 

204 Second Ave., 8.W., 

Inc., P. 


Corp., North Chi- 


Johnson Co., E. F., 
Waseca Minn. 

Mallory & Co., 
6, Ind 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Plastic Capacitors, Inc., 2511 W. Moffat, 

L. 


Chicago 47, I 
B, North Chicago, Til. 


Potter Co., Dept. 
Radio Material Corp., 3825 N. California, 
Ill 
Marion, Ill 


Chicago 18, 5 
Sangamo Electric Co., 

Marshall, 
Marys, Pa. 


R., Indianapolis 


Sprague Electric Co., 307 North 
Adams, Mass. 


Stackpole Carbon Co., St. 


CARBON and GRAPHITE: Contacts, 
Electrodes, Anodes, Bearings, Dists, 
Piles, Plates, Plungers, Rings, Seals, 
etc. 


tecker Brothers Carbon Co., 3450 S, 5ind 
Ave.. Cicero 50, Ill 
Prie Resistor Corp., Electronics Div., Exile, 


ra. r 
General Ceramics Corp., Keasbey, N. J. 
1059 Neppet- 


Graphite Metallizing Com.» 
han Ave.. Yonkers 3, N. Y. 

National Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 East 42nd, New 
zorn 17. &. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 


United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 
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7 Every day, engineers face new problems in moving air. 
1 Sometimes air movement is an end in itself—as in ventilating, 
- heating, or cooling equipment. Sometimes air movement is 
needed to cool the device itself. In any case the air has to 
ake, move in certain ways . . . under certain conditions. 
ere You want your provision for moving air to work smoothly, 
efficiently. You want its power source to work quietly, faith- 
fully—with little or no attention. And you want economy— 
stad perhaps in space, certainly in cost. In your solution of this 
-" many-sided problem, Fasco can help. 
utea . . 
os Illustrated are three Fasco shaded pole units, typical of a 
New broad range of motors and motor-blowers which are at their 
‘ best in fan-duty applications. 
9114 ° 
aii The variety of Fasco Motors (2-pole, 4-pole, and 6-pole— 
as from 1/500 to 1/8 hp) and Blowers (from 15 to 275 cfm) is 
_ important to you. It can give you added freedom in your de- 
sign, by offering motors and blowers that will fit into close 
quarters or operate under difficult conditions. Or it may 
provide the advantages of a custom-built motor at a mass- 
production price. 
me And most important is the engineering service that goes 
with it. If shaded pole motors will do your job—and they're 
proving themselves every day in new applications—Fasco 
“i engineers will make sure you get just what you want. 
Sheet d 
To get them started, all you have to do is write a letter. 
SES. 
brics, qA 
Fasco Model 6R a “> 
(1/225 to 1/50 hp) internally cooled ee ie a 
Pat- —a useful power source where am- a Qa , 
New bient temperatures are unfavorable. “Sa >> 
a => -* 
Dept. Y = 
. ~ 
Erie, : 
Chi- 
Dir., 
Cali- 
puteau 
8.W., 
apolis 
ay Fasco Model 50755 
offat, (144 cfm) a sturdy motor-blower 
Me unit, operates quietly at low 
4-pole speed. 
North 
a. e 
ms Small motors and blowers for industry 
ea 
, 52nd 
2 Fasco Model 3A3 
apper- (1/30 to 1/15 hp) the 
arbide “Space-Saver"—a quiet, 
New 6-pole motor, only 3 5/16” 
long. 
- INDUSTRIES, INC... 
— ROCHESTER 2, NEW YORK 
ING 
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SPRINGS 
METAL STAMPINGS 
Rely on DUDEK & BOCK 


WIRE 
FORMS 


Four-Slide wire 
machinery with 
punch press at- 
tachments handle 
wire diameters 
from .005 to 
312 inches. 


s> 


SPRINGS 


Facilities range 
from .003 up to 
-148 in round 
wire Up to .105 
in square wire. 


a 
gS 
é. 


METAL 
STAMP- 
INGS 


Handles flat stock 
thicknesses from 
005 to .093 and 
widths up to 3 
inches. 


You get precision WIRE 
FORMS, Springs and Stamp- 
ings that are easily assembled 
... that withstand stresses... 
rform under the most tryin 
ceadinlanis: Rely on our EX. 
PERT ENGINEERS to pro- 
duce designs that meet your 
exact needs—and save you 


oye DELERY 
a ——__ WRITE eae or otanees 
SPRING 


DUDEK & BOCK iircico. 


2100 West Fulton Street, Chicago 12, Illinois 


VALUABLE 
BROCHURE 


pale ae HAy market 1-1880 
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CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings, Die 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 


Bound Brook Oil-Less B i 
sr ss Bearing Co., Bound 


Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson. Mich 

Parker White Metal Co., Erie, Pa. 
Thompson Products, Ine. Light Metals 


Div., 2269 


Ashland Rd, 
Ohio 


Cleveland 3, 


CASTINGS, BRASS, BRONZE, COPPER 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Philadelphia Bronze & Brass Corp., Sub 
of P. R. Mallerv & Co, Tnc., 22nd and 
Master, Philadelphia 21, Pa 


CASTINGS, DIE 


Aluminum Co. of America, 


Alcoa Bldg., 
Pittsburgh 19, Pa 


Doehler-Jarvis Corp., Sub. of National 
Lead Co., Toledo 1, Ohio 

Hoover Co.. Die Castings Div.. North 
Canton, Ohio 

Litemetal Dicast. Inec., 1935 Wildwood 
Ave., Jackson. Mich. 

Madison-Kipp Corp., 214 Waubesa Ave., 
Madison 10. Wis 

New Jersey Zinc Co., 160 Front, New 
os 7, N. Y¥. (Zine Die Casting Al 
oys) 

Parker White Metal Co., Erie, Pa. (Alu 
minum & Zine) 

Stewart Die Casting Div., Stewart Warner 
Corp.. 4535 W. Fullerton Ave., Chicago 
39. TH. 

Thompson Products, Ine., Light Metals 
Div., 2269 Ashland Rd., Cleveland 3 
Ohio. 

CASTINGS, INVESTMENT 

International Nickel Co.. Inc., 67 Wall. 
New York 5, N. Y. (Nickel and Alloys) 

Thompson Produrts, Ine., Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 


CATHODE RAY TUBES. 


See Tubes 
Cathode Ray. 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of Nationa) 
Lead Co., Niagara Falls, N. Y 


CEMENT, INSULATING and SEALING 


Bakelite Co.. A Division of Union Car- 
bide & Carbon Corp., 300 Madison Ave 
New York 17, N. ¥ 


Communication Products Co., Inc., Marl- 
boro, Monmouth County, N. J 

du Pont de Nemours & Co., Inc., E. L, 
Finishes Dept.. Wilmington 98. Del. 

Durez Plastics & Chemicals, Inc., 1312 
Walek Rd.. N. Tonawanda, N. Y. 

General Electric Co.. Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Titanium Allov Mfg. Co., Div. of Na 
tional Lead Co., Niagara Falls. N. Y. 

Van Cleef Bros., Ine., 7800 Woodlawn, 


Chicago 19, TIL 
Zonhar Mills, Inc., 117 26th, Brooklyn 32, 
i 4 


CERAMICS 

Standard & Special Electrica! 
Porcelains (low-volt) (A) 

Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (Hi) 
Ferrites (1) 

Akron Porcelain Co. 2725 Cory Ave 
Akron 14, Ohio (AB) 


American Lava Corp., Chattanooga 5, Tenn 
(ADEFG) 
Ceramic Specialties Co., 444 W. 6th, East 


Liverpool, Ohio (ABCF) 

Colonial Insulator Co., 937 Grant, Akron 
ll, Ohio (ABC) 

General Ceramics Corp., Keasbey, N. J 
(BEFI) 

Illinois Electric Porcelain Co., P.O. Box 
272. Macomb, Ill. (AB) 

Knox Porcelain Corp., Knoxville 1, Tenn 


(ABC) 

Louthan Mfg. Co., Sub. of Ferro Corp.. 
2000 Harvey Ave., East Liverpool, Ohio 
(ABDEF) 

Mycalex Corp. of America, Clifton 
Blvd., Clifion, N. J. 

New Jersey Porcelain Co., New York Ave 

(ABE) 
Solvay Station, 
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& Plum, Trenton 5. N. J 
Pass & Seymour, Inc., 
Syracuse 9, N. Y. (AF) 
Porcelain Products, Inc., 
Findlay, Ohio 
Richardson Co., 
Th. (BH) _ 
Square D Co., 
Mich. (A) 
Stackpole Carbon Co., St. 
Star Porcelain Co., 41 
Trenton 9, N. J. (ABF) 
Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. (EG) 
Universal Clay Products Co., 1540 E. Ist, 
Sandusky, Ohio (A) 
Wisconsin Porcelain Co., 115 Market, Sun 
Prairie, Wis. (ABF) 


CHAINS, BEAD. See Bead Chains. 


CHAMBERS, TEST 


American Research Corp., 833 Brook, Bris- 
tol, Conn. 

Blue M Electric Co., 
Blue Island, TL. 


1241 Sandusky, 
2799 Lake, Melrose Park, 


6060 Rivard, Detroit 11, 


Marys, Pa 


Muirhead Ave., 


138th and Chatham, 


To communicate with a 
in this issue use READ 


CHARGERS, BATTERY 


Inet Div., Leach Corp., 444 

ate pep ot  Anseles. 58. calit, 50 Be 
or Electric & Machine Wor! 
Jefferson, Chicago 6, Ml. ms. 11a 8 


CHOPPERS, ELECTRONIC 


Atlas Coil, Inc., Cottage, Derby, Conn 

Avion Instrument Corp., 299 Hi; q 
17, Paramus, N. J. tehway Ne 

Graphite Metallizing 


Corp., 10 
han Ave., N. Y. aa Nepper 


Yonkers, } 


CIRCUIT BREAKERS 


Allen-Bradley Co., 
waukee 4, Wis. 
Crouse-Hinds Co., Syracuse 1, N 

Cutler-Hammer, Inc., 1264 St. Pay) 
Milwaukee 1, Wis . Peal Am 
Fasco Industries. Inc., 
chester 2, N. Y 
General 
Div., Schenectady 5, N. 2 
Heinemann Electric Co., 99 P 
ton, N. J rin, Tre 
Pyle-National Co., 
Chicago 51, Ill 


1316 8 Second, Mi) 


100 Augusta, Re 


Electric Co., Apparatus Sale 
CY 


1388 N. Kostner Ave. 


Spencer Thermostat Div. of Metals a 
— Corp., 112 Forest, Attleboro 
ass 
Square D Co., 4041 N. Richards, 
kee 12, Wis iiew 


Westinghouse Electric Corp., Gateway Cen 


ter, Bldg. No. 3, 401 Libert 
Pittsburgh 22, Pa. = 


CIRCUITS, ETCHED, PRINTED, Ete 


Aerovox Corp., New Bedford, Mass. 

Alden Products Co., 1125 N. Main, Brog 
ton 64, Mass 

American Lava Corp., Chattanooga 5, Tenn 

Daven Co., 176 Central Ave., Newark, N.J 

Erie Resistor Corp., Electronics Div., Erie 


Pa. 
Mycalex Corp. of America, 116 Cli 
Blvd., Clifton, N. J Ciitte 


Sprague Electric Co., "307 Marshall, North 
Adams, Mass. 
U. S. Gasket Co., Camden 1, N. J. 


CLAMPS and CLIPS, SUPPORT 


Augat Brothers, Inc., 31 Perry Ave., ai 
tleboro, Mass. 
Weckesser Co., 5256 N. 


Avondale Ave 
Chicago 30, Ill. 


CLAMPS and CLIPS, GROUND and TES) 


Burndy Engineering Co., Inc., Norwalk 
Conn. 

Ilsco Copper "Tube & Products Co., 574 
Mariemont Ave., Cincinnati 27, Ohio 

Mueller Electric Co., 1550W E. Sin 
Cleveland 14, Ohio 

een Mfg. Co., H. B., Battle Cree 
Mich. 

Thomas & Betts Co., Inc., 28 Butle 

Elizabeth 1, N. J. 


CLEANING COMPOUNDS, METAL 
ep, ae. Inc., 117 26th, Brooklyn 32 


CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, lb 
sulating 


CLOTH TRACING. See Tracing Cloth 
Film & Paper 


CLUTCHES 
Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 


Dynamatic Div. of Eaton Mfg. Co, Ken 
osha, Wis. (Magnetic) 

Hilliard Corp., 106 W. 4th, Elmira, N. ¥ 

Stearns Magnetic, Inc., 642 S. 28th, Mil- 
waukee 46, Wis. 

Vickers Electric Div., Viekers, Inc., 1808 
Locust, St. Louis 3, Mo. (Magnetic) 
Warner Electric Brake & Cutch Co., Dept 

EM, Beloit, Wis. (Magnetic) 


COAXIAL CABLE. See Wire and Cable 
Insulated. 


COIL CORES and FORMS 
Alden Products Co., 1125 N. Main, Brock 
Corp., 


ton 64, Mass. 

Cambridge Thermionic 453 Con 
cord, Cambridge 38, Mass. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

Continental-Diamond Fibre Co., Newark 


13, Del. 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 

Paramount Paper Tube Co., 612 Lafay 
ette, Fort Wayne 2, Ind. : 

Precision Paper Tube Co., 2035 W 


Charleston, Chicago 47, IIL 
Radio Cores, Inc., 9540 Tulley Ave., Oak 


Lawn, Ill. 

Resinite Corp., Div. of Precision Pape 
Tube Co., 2035B W. Charleston, Chi 
cago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa 
(Screw-type, Molded Iron) - 

Stone Paper Tube Co., Inc., 900-922 


Franklin, N.E., Washington 17, D. © 
U. S. Gasket Co., Camden 1, N. J. 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., Ne* 
Haven 14, Conn. 

Ashland Electric Products, Ine., 32-02 
Queens Bivd., Long Island City 1, N. ¥ 

a = Corp., 453 

ambridge 38, Mass. 

Comat Electric Co., 3349 W. Addisom 

Chicago 18, Il. 


manufacturer whose name opeees 
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“Il never have 
a bit of trouble 
with it!” 











APPLIANCE WIRES 


Help protect your product’s reputation! 





It's no coincidence that appliances wired with 
permanently-insulated Rockbestos seldom ever 
fail on the job. 


Rockbestos doesn’t fit a product to a wire, but 
fits a wire to your product. If analysis shows a 
standard wire won't give complete satisfaction, 


Rockbestos research draws on its many years of 





OAKLAND, CALIFORNIA ¢ SEATTLE 


DECEMBER 1954 


ROCKBESTOS pPropDuctTs corp. 


NEW HAVEN 4, CONNECTICUT 


NEW YORK « CLEVELAND « DETROIT » CHICAGO 
PITTSBURGH «© ST.LOUIS « LOS ANGELES « NEW ORLEANS 













experience — and comes up with a wire that will. 


Perhaps you need a permanently-insulated wire 
to take heat, grease, or flame to mention only a < 
few. Call in your nearest Rockbestos representa- 
tive, he’s a specialist in wiring applications, able 
and willing to help you solve the toughest wiring 


problems in the most economical way. 





“SY stocken 
COAST TO COAST 


Standard Rockbestos — 
AN.C. construction (N.E.C. 
types AVA, AVB, etc.) are 
available for immediate 
shipment. Call or write nearest 
branch office. 











315 








atm Aue 
Oe 


YCUSTOM DESIGNS VPRICE 
VYPERFORMANCE JVDELIVERY 





. +. 1S STANDARD WITH 


EEPCO 


S : 








Shaded Pole Motors 


Armatures 





Dynamotors 





Geared 
Motors 





Fractional HP 
Motor 





Wherever you go, you'll find EEPCO products han- 
dling a broad range of jobs—from the most critical 
applications to the simple, uncomplicated tasks. 


Our reputation is based on the checklist you see 
above. Backed by modern, cost-cutting production 
facilities and a complete engineering service that 
is unsurpassed in the industry, this reputation can 
be the answer to your design and manufacturing 
problems. 


Ask to have an EEPCO engineer call on you soon. 
There is no obligation, of course. 


Ser tL oo 


ELECTRO ENGINEERING PRODUCTS CO., INC. 


609 W. LAKE STREET , CHICAGO 6, ILLINOIS 
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Corning Glass Works, 
(Glass Inductance) 
Coto-Coil Co., Inc., 63 
Providence 5, R. I. 
Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 
Dano Electric Co., 93 
Conn 

Delta Electronics, Inc., 759 Green, Brook 
lyn 22, N. Y¥ 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Five Star Co., Plants Place, Plantsville 
Conn. 

General Electric Co., Apparatus 
Div., Schenectady 5. N. Y 

Hindle Transformer Co., Inc 40 Woods 
Church Rd., Flemington, N. J 


Corning, N = 


Pavillion Ave., 


Main, Winsted 


Sales 


Jeffries Transformer Div Leach Corp., 
1710 E. 57th, Los Angeles 58. Calif 
Master Appliance Mfg. Co., Bridge & 


Ontario, Racine, Wis. 

Mullenbach Electrical Manufacturing Co 
2300 E. 27th, Los Angeles 58, Calif 
Nothelfer Winding Laboratories, 11 Albe- 

marle Ave., Trenton 3, N. J 
Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 
Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 


Stonite Coil Corp Route No. 25, Yard 
ville, N. J. 
Torwico Plectronics, In 965 Freling 


huysen Ave., Newark 5, N 


COIL WINDING MACHINES 

Insulation and Wires, Inc., 3435 Chouteau 
Ave.. St. Louis 3. Mo 

Rex Rheostat Co., Baldwin. N. Y 

Universal Winding Co P.O. Box 1601 
Providence 1, R. I 

COLD HEADED PARTS. See Fasteners 

COMMUTATORS 


Kirkwood Commutator Co., 
Cleveland 11, Ohio 


4855 W. 130th, 


Nippert Electric Products Co., 1759 W 
Mound, Columbus 23, Ohio 

Toledo Commutator Co S. Chestnut 
Owosso, Mich 

Triple ‘‘M’’ Electronents Div Midwest 


Molding & Mfg. Co., 
Ave., Chicago 39, Il 
Westinghouse Electric Corp 
ter, Bldg No. 3, 401 
Pittsburgh 22, Pa 
COMMUTATOR SAWS and SLITTERS 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 
COMPARATORS, OPTICAL 
Eastman Kodak Co., Rochester 4, 
COMPOUNDS, SEALING. See Cement 


Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Varnishes, 
Compounds and Resins. 


COMPUTER COMPONENTS 
Epsco, Inc., 126 Massachusetts Ave., Bos- 


4630 W. Fullerton 


Gateway Cen 
Liberty Ave., 


N.. 3 


ton, Mass. 

Federal Telephone and Radio Co., 100 
Kingsland Rd., Clifton, N. J 

Raytheon Manufacturing Co Equipment 
Sales Div. Dept. 6120 EM, Waltham 
54, Mass. 


CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 

Appleton Electric Co., 1723 
Ave., Chicagu 13. Il 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. 

Simplet Electric Co., 3600 Potomac Ave., 
Chicago 51, Ill 


Wellington 


CONNECTORS WIRE and CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass 

American Brass Co., Waterbury 20, Conn. 

American Phenolic Corp., 1830 S. 54th 
Ave Chieago 50. IN 

tuchanan Electrical Products Corp., 225 


Rte. 22, Hillside, N. J. 
Buggie, Inc H. H., Toledo 4 Ohio 
Burndy Engineering Co., Inc., Norwalk, 
Conn. 
Cannon Electric Development Co., Dept 
500, 3209 Humboldt, Los Angeles 31, 
Calif 


Crouse-Hinds Co., Syracuse 1, N. Y 

DeJur-Amsco Corp. 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

General Electric Co.. Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Hubbell, Inc.. Harvey, Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 

Iisco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 

Johnson Co., E. F., 204 Second Ave., 
S.W., Waseca, Minn. 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa. 

Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnati 2, Oh‘o 

Pass & Seymour, Inc., 
Syracuse 9, N. Y 

Pyle-National Co., 
Chicago 51, Ill 

Riverside Manufacturing and _ Electrical 
Supply Co., 102237 Michigan Ave., Dear- 
born. Mich 

Scintilla Div.. 
Sidney, N. Y. 


Solvay Station, 


1388 N. Kostner Ave., 


Bendix Aviation Corp., 


Sherman Mfg. Co., H. B., 
Mich 

Soreng Products Corp 
Schiller Park, Ill 

Switchcraft. Inc., 1328 N. Kos 
Chicago 22, Ill tner Ave,, 

Thomas & Betts Co., 
Elizabeth 1, N. J 

Van Cleef Bros., Inc., 
Chicago 19, Ill 


CONTACTORS, MAGNETIC. See 
& Contactors 


CONTACTS and CONTACT POINTS 
Baker & Co Inc., 113 Astor 
N. J 


Battle Cree, 
9551 Soreng Ate. 


Inc., 28 Butler, 


7800 Woodlawn 


Relay, 


Newark 5, 


Brainin Co., C. § 
Vernon, N. Y 
Fansteel Metallurgical Corp., 

cago, Ill 
General Plate Div., Metals and (Co 
Corp 412 Forest, Attleboro, Men 
Gibson Electric Co., 8349 Franks 
Ave., Pittsburgh 21, Pa town 
Graphite Metallizing Corp., 1059 Ne 
han Ave., Yonkers 3, N. ¥ eee: 
Makepeace Co., D. E., 
& Wire Co 


318 Washington, Mt 


North Chi- 


Div. of Union 
Attlebor Mass Plate 


neues & Co., Inc., P. B., Indianapolis 
6 nd 4 
Ney Co, J. M 37L Elm, Hartford 1 

Conn 5 


Stackpole Carbon Co., St. Marys, Pa, 
Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 5, Ohio 


CONTACTS, CARBON. See 


Graphite 


CONTACTS, HEATER PLUG and Tap 
Heyman Mfg. Co., Kenilworth 1 N, J. 


Carbon ang 


CONTAINERS, PACKAGING and SHip. 
PING. See also Boxes and Crates, Wire. 
bound. 


Gaylord Container Corp., St. Louis 2, Mo 
Rathborne, Hair and Ridgeway Box (Co, 
1440 W. 21 Place, Chicago 8 Il. : 


CONTRACT MANUFACTURING 
Chase Brass & Copper Co 
Conn. 

Geuder, Paeschke & Frey Co., 1525 w 
St. Paul Ave., Milwaukee 1, Wis, 
Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 
Master Appliance Mfg. Co., 

Ontario, Racine, Wis. 
Ram Meter, Inc., 1104 Hilton Rd., Fern 
dale, Detroit 20, Mich 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 S. 
kee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Bogue Electric Manufacturing Co., 54 Iows 
Ave., Paterson 3, N. J. 

Bristol Co., Waterbury 20, Conn. 

Crouse-Hinds Co., Syracuse 1, N. Y, 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

Furnas Electric Co. 1024 McKee, Batavia, 
Ill. 

General Electric Co., 
Div., Schenectady 5, N . 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass, 

Square D Co., 4041 N. Richards, Milwau- 
kee 12. Wis 

Vickers Electric Div. Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. 

Ward Leonard Electric Co., 34 South, Mt. 
Vernon, N. Y 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS. PHOTOELECTRIC 


See Photoelectric Controls. 


CONTROLS, PRESSURE and TEMPER- 
ATURE See also Relays, Switches, 
Thermostats. 


Acro Manufacturing Co., 
Ohio 

Allen-Bradley Co., 1316 8. 
kee 4, Wis. 

American General Thermostat Corp., 2064 
Bronx, New York 60, N s 

Assembly Products, Inc., Chesterland, Ohio 

Automatic Temperature Control Co., Inc, 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Barber-Colman Co. Dept. K, 1403 Rock, 
Rockford, Til 

Bristol Co., Waterbury 20, Conn 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis. 

Edison, Inc., Thomas A., Instrument Div. 
Dept. 53, West Orange, N. J. 

Fenwal, Inc., 112 Pleasant, Ashland, Mass. 

G-V Controls, Inc., 8 Hollywood Plaza 
East Orange, N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y¥ 

Mercoid Corp., 4227 W 
Chicago 41, Ill 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngwood Pa. 

Spencer Thermostat Div. of Metals & Con- 
trols Corp., 112 Forest, Attleboro, Mass. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

TAGliabue Instruments Div., Weston Elee- 
trical Instrument Corp., 614 Freylins- 


Waterbury 20. 


Bridge & 


2nd, Milwau 


A pperetus Sales 


Columbus 16, 


2nd, Milwau- 


Belmont Ave. 


huysen Ave., Newark 5, N. J. 
Thermo Electric Co., 109 Fifth, Saddle 
River Township, Rochelle Park Post 
Office, N. J 
United Electrie Controls Co., 98 School, 


Watertown, Mass. 
Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Tl. 


CONTROLS, PUSH-PULL 
Arens Controls, Inc. 2005 Greenleaf, E¥- 


anston, Til 
et 








To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 233 
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“PURCHASE ORDER 
NUCLEONICS DIVISION 


NERAL @ ELECTRIC 













ALLEN B, DU MONT LABORATORIES, INC. 
35 MARKET ST., EAST PATERSON, N. J. 


euncnasz concen wo. |} LEE 





Westinghouse Electric 
2519 Wilkens Ave, cone nee 


STROMBERG-CARLSON COMPANY 
PURCHASE ORDER ROCHESTER 3, N. Y. 


4 
PURCHASE ORDER 


ia509201P -2 


509201 Pe3 
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For Electronics: 
Faster Assembly... 
Better Design 


Why do leading electronic manufacturers order 

and re-order Simmons’ QUICK-LOCKS in quantity? 

For good dollar-wise reasons: 

IN ASSEMBLY— 

* No special tools are needed for installation. 

* Flexible mounting takes care of curved sheets 
and misalignment. 

* Various material thicknesses can be handled. 

IN DESIGN— 

* Initial loads taken by helical spring. Increased 
loads carried on solid supports. 

* 90-deg. rotation locks and unlocks fastener. 

* Stud is self-ejecting when unlocked. 

* Stud is self-aligning. Makes mounting and de- 
mounting detachable panels simple. 


QUICK-LOCK can help reduce your assembly costs 
and can add unusual advantages to your designs. 
Send for data and samples today. 


SIMMONS FASTENER CORPORATION 
1752 No. Broadway, Albany 1, New York 


QUICK-LOCK 

: SPRING-LOCK 
Simmons | 
LINK-LOCK 


DUAL-LOCK 
JUST OUT! 


NEW 36-PAGE CATALOG WITH APPLICATIONS 
Janome) mane 






Fasteners that improve products 
and reduce assembly costs. 
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TRANSFORMERS ... 


... Specified. for the usual 


... demanded for the 


unusual 


€ 


“GTC” Transformers for 
industrial and commercial 
applications ... accurately 
engineered and fully recog- 
be | Nized for finest quality. 


> 


+ 


“GTC” Military Transtorm- 
ers ... designed to meet 
rigid government specifica- 
tions and to perform under 
the most severe and contin- 
uous operating conditions. 
MIL-T-27 and JAN-T-27, 


aay 


TRANSFORMER COMPANY 


serving industry since 1928 
18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago) 








CONTROLS, REMOTE. See Push Button 


Stations ; Relays and Contactors ; 
Switches. 


CONTROLS, RESISTANCE. See 
tors, also Rheostats. 


CONTROLS, SERVO. 


isins 


Resis- 
See Servomechan- 


COPPER. See Brass, Bronze and Copper 
COPPER, BERYLLIUM. See Beryllium 

CORD and TWINE, ARMATURE and 
COIL 


{nsulation and Wires, Inc. 
Ave., St. Louis 3, Mo 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, IIL. 
Mica Insulator Co., Schenectady 1, N. Y 
Vases Sales Co., Inc., 309 N. Jay, Rome, 


3435 Chouteau 


Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


CORD, INSULATED. See 
Cable, Insulated. 


Wire = ani 


CORD, RESISTANCE LINE, See Resist 
ance Line Cords 


CORD SETS 


Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass. 
Belden Mfg. Co., 4633 W. Van 
Chicago 44, Il. 

Carol Cable Co., Div. 
Inc., Pawtucket, R. TI. 

Columbia Wire & Supply Co., 
Park Rd Chicago 18, Il. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y 

Essex Wire Corp., Fort Wayne 6, Ind 

General Electric Co., Construction Mate 
rials Div Bridgeport 2, Conn. 

[nsulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Joy Manufacturing Co., Henry W 
Bldg.. Pittsburgh 22, Pa 

Phalo Plastics Corp., Commercial & Fos 
ter, Worcester 8, Mass 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear 
born. Mich 

Royal Electric Co., Inc., Pawtucket, R. I 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Tl 

U. 8. Rubber Co., Rockefeller Center, New 
York 20, N. ¥ 

Westinghouse Electric Corp., Gateway Cen- 
ter Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Wire Stripper Co., 
East Cleveland 12, 


Buren 
of Crescent Co 


2850 Irving 


Oliver 


1729 Eastham Ave., 
Ohio 


CORES POWDERED METAL. See Cores, 
Transformer; Powdered Metal Products. 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 
Acme Electric Corp., 3512 Water, Cuba 


Arnold Engineering Co., Marengo, Lil 

General Ceramics Corp.. Keasbev. N. J 

Magnetics, Inc., Dept. EM-19, Butler, Pa. 

Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 29, Mo. 


Stackpole Carbon Co., St. Marys, Pa. 


Thomas & Skinner Steel Products Co 
Inc., 1114 E. 23rd, Indianapolis 7, Ind 


Westinghouse Electric Corp., Gateway Cen- 
ter. Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22. Pa 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 7010 Ingersol, Lan 
caster, Da 


COUNTERS. See also Instruments, Elec 
tronic: Relays. 


Automatic Temperature Control Co., Inc 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co.. Waterbury 20, Conn. 

Counter & Control Corp.. 5228 W. Electric 
Ave. Milwaukee 14, Wis. 

Outs Signal Corp., 202 20th, Moline 1 
il 


Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Ill 

Landis & Gyr. Inc., 45 W. 
York 36, N. Y. 

National Arme Co. 176 E. 13ist, Cleve 
land 8, Ohio. 

Production Instrument Co., 700-04 W 
Jackson Blvd., Chicago 6, Ill 

Veeder-Root, Inc., Hartford 2, 


45th, New 


Conn 


COUPLINGS, CLUTCH. See Clutches 


COUPLINGS, FLEXIBLE 

Ajax Flexible Coupling Co., Inc., West- 
field, N. Y. 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis. 

Hilliard Corp., 106 W. 4th, Elmira, N. Y. 

Koppers Co., Inc., Fasts Coupling Dept, 
200 Scott, Baltimore 3, Md. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 22. Pa. 


CRYSTAL RECTIFIERS 
See Rectifiers, Metallic 

DECALCOMANIAS 

Meyercord Co.. Dept. 
Lake, Chicago 44, Il. 


DELAY LINES. See Computer Compo- 
nents. 


D-139, 5323 W. 


DIAL LIGHT ASSEMBLIES, 
Pilot & Indicator. See Lights, 


DIALS and PANELS 

Chicago Thrift Etching Corp., 
Sheffield Ave., Chicago 22, Ih. = 2 

Mica Insulator Co., Schenectady 1, y Y 


DIE CASTINGS. See Castings, Die 


DIE CASTING MACHINES 


Kux Machine Co., 6725 N. Ridge 
Chicago 26, Il ce Bia 


DIELECTRIC HEATING UNITs, See 
High Frequency Heating Units, 


DIES, LAMINATION 


Cleveland Form Tool & Die Co, 1643 
Eddy Rd., Cleveland 10, Ohie 


DIODES. See Semi-Conductors. 


DRAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Cnicago 41 Ill 

Eastman Kodak Co., Rochester 4, N. y 

Keuffel & Esser Co., Hoboken, N. J 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich 


DRIVES, BELT 


Maurey Manufacturing Corp., 2907-235 
Wabash Ave., Chicago 16 IIL. 

New York Belting & Packing Co., 1 My 
ket, Passaic, N. J 

Reeves Pulley Co., Columbus, Ind. 


DRIVES, ELECTRONIC. See also Speeg 
Reducers and Drives. 

Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis 

General Electric Co., 
Div., Schenectady 5, 

Raytheon Mfg. Co., Equipment Sales Diy 
Dept. 6120-EM, Waltham 54, Mass. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 

Westinghouse Electric Corp., Gateway Cen 
ter Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


DUCTS, WIRING (Control Panel) 


Stahlin Brothers Fibre Works, Inc., Dep 
E, Belding, Mich. 


DUPLICATING MACHINES, DIELESS 
See Benders, Brake & Shears. 


DYNAMOMETERS 


Dynamatic Div. of Eaton Mfg. Co., Kes 
osha, Wis 

General Electric Co., Schenectady, N. Y 

Robbins & Myers, Inc., Springfield 99 
Ohio 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


ELECTRICAL SHEETS. See Steel, Elec 
trical. 


ELECTRONIC COMPONENTS. See spe 
cific headings. 


: A eT Sale 


ELECTRONIC TUBE COMPONENTS. 
(Bases, Caps Lead-in Wires, Stamp. 
ings, Welds, Ete.) 

Engineering Co., The, 27 Wright, Newark 
5. N. J. 


ENAMELING SHEETS. See Steel, Com 
mercial Forms & Grades. 


ENAMELS. See Lacquer, Enamels & Var 
nishes, Finishing 


EYELET ATTACHING MACHINES 
Segal, Edward, 72 Spring, New York 12 
= © 


EYELETS and GROMMETS 


Chase Brass & Copper Co., Waterbury 20 
Conn. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Riverside Manufacturing and_ Electrica) 
Supply Co. 10227 Michigan Ave., Dear- 
born, Mich. 

Roth Rubber Co., 1856 8. 
Chicago 50, IIL. 

U. 8. Gasket Co., Camden 1, N. J. 


FABRICS, INSULATING. (Sheets, Tapes, 
Yarns, Thread. Cord etc.) 


Glass-Fiber, Varnished Cambric, Cotton 
Linen, Silk, Asbestos, etc. See also 
Tape and Sheeting, Synthetic Resin; 
Tubing and Sheeting. Braided Fabric 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Bentley, Harris Mfg. Co., 
Conshohocken, Pa 

Brand Dielectrics, Inc., 57 North, Willi 
mantic, Conn. 

Chase & Sons, Inc., Randolph, Mass. 


Electric Ave. 


1210 Barclay 


Continental-Diamond Fibre Co., Newark 
13, Del. 

Cottrell Paper Co., 88 Purchase, Fall 
River, Mass. 

Dow orning Corp., AEI-23, Midland. 
Mich 


Fiber-Glass Div., Libbey-Owens-Ford Glas 
Co., 1224 Wayne Bldg., Toledo 3, Obie 





To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 233 


ELECTRICAL MANUFACTURING 






my name Q=<“y is MICAH* 
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When you need mica for insulation, nothing else but mica 
will do. But... be sure to specify MACALLEN MICA, 
because it is Mica PLUS — mica brought to the highest 
- degree of usefulness and efficiency, treated, shaped and molded 


Park 


c by precision methods for industrial use, yet retaining its 


unique dielectric properties. 


rie when you think of MICA ...think of MACALLENS 
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Weather Resistant 


Communication. Cables 
POU g 


Year Round Dependability 


for... 





This is the cable . . . Motorola and Phalo en- 
gineers collaborated on its design and manu- 
facture. 

The cable had to be tough ...had to perform 
in tough weather and in rough terrain, 24 
hours a day. 

These Motorola Microwave Cables, (14 and 
24 conductors) connect DC and AC voltages 
from remotely located control panels and 
power supplies to outdoor equipment in ou.- 
door housing. 

Here is a classic example of Phalo’s ability to 
develop that special cable for that special 
communication application! 


PHALOCOM Cables! 


Send for complete Phalo catalog 


PHALO PLASTICS CORPORATION 


eT taai eee thi ee ee eS tear 
Tai a Cheba Cette 





seoetened Wire and Cables — Cord Set Assemblies 
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General Electric Co Chemical 
Plastics Ave., Pittsfield, Mass 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 


Div. 1 


Insulation Manufacturers Corp 565 W 
Washington Blvd., Chicago 6, Ill 
Irvington Varnish & Insuiator Div. of 


Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J 

Johns-Manville, Box 60, New York 16 
a. - 


Libbey-Owens-Ford Glass Co., Fiber-Glass 


Div., 1224 Wayne Bldg., Toledo 3, Ohio 
Mica Insulator Co., Schenectady 1, N. Y 
Minnesota Mining & Mfg. Co., St. Paul 

6. Minn 
Natvar Corp 207 Randolph Ave Wood 

bridge, N. J 
New Jersey Wood Finishing Co., Electrical 

Insulation Dept., Woodbridge, N. J 
Pittsburgh Plate Glass Co., Fiber Glass 


Div 1 Gateway Center, Pittsburgh 
22, Pa 

Thompson Fiber Glass Co., H. L., 733 
Cordova, Los Angeles 7, Calif 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19. Ill 

Varflex Sales Cr Inc. 309 N. Jay, Rome 
2 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

FANS and BLOWERS 

American Ele*tric Motors, 4811 Anaheim 


Telegraph Rd.. Los Angeles 22, Calif 
Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3 N. J 
Diehl Mfg. Co 1192 Finderne Ave., 


Somerville, N. J 


Emerson Electric Mfg. Co., St. Louis 21, 
Mo 

Fasco Industries, Inc., 100 Augusta, Ro 
chester 2, N. Y 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass 

Koppers Co Inc Propeller Dept., 200 
Scott, Baltimore 3, Md 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Peerless Electric Co., 1415 W. Market, 
Warren, Ohio 

Robbins & Myers, Inc., Propeller Div., 
Springfield 99, Ohio 


FASTENERS (Bolts & Nuts; Lock Assem- 
blies; Pins; Rivets; Serews; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts 
Stove Bolts (B) 
Self-Locking Nuts (C); Bolts & Screws (0) 


(A) 


Sheet Metal Lock Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 

Cold Headed and Rolled Threaded Parts 
(F) 

Cap Nuts (G) 

Spade Bolts (S) 

Welding Nuts (Clinch-on) (N) 

Wing Nuts (W) 

Allmetal Screw Products Co Inc., 821 
Stewart Ave., Garden City, N. Y. (AF- 
Gw) 

Aluminum Co. of America, Alcoa’ Bldg., 
Pittsburgh 19, Pa. (A) 

American Screw Co., Willimantic, Conn 
(BF), (Cold Headed Screws) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (A) 

Blake & Johnson, Waterville 48, Conn 
(ABF) 

Bristol Co., Waterbury 20, Conn. (A) 

Burndy Engineering Co., In Norwalk 
Conn 

Central Screw Co 3501 Shields Ave., 


Chicago 9, Ill. (ABFSW) 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (ABCF) 

Continental Screw Co., New Bedford, Mass 
(ABFW) 

Elastic Stop Nut Corp. of America, Dept 
R28-1222, 2330 Vauxhall Rd., Union, 
N. J. (ACDEN) 

Fischer Special Mfg. Co., 446 Morgan 
Cincinnati 6, Ohio (AG) 

Grip Nut Co., 310-K S. Michigan Ave., 
Chicago 54, Tl. (CN) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Till. (ABC) 

Heli-Coil Corp 290 Shelter Rock Lane 
Danbury, Conn 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (AB) 

Lamson & Sessions Co 1981 W. 85th, 
Cleveland 2, Ohio (ABCDF') 

Milford Rivet & Machine Co., Milford, 
Conn. (BF) 

Palnut Co., Sub. of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J. 
(Cc 

Parker-Kalon Div Jeneral American 
Transportation Corp 200 Varick, New 
York 14, N. Y. (AB) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

Seaboard Screw Corp., West Warwick, 
Rn. I. (B) 

Shakeproof Div. of Tlinois Tool Works 
2501 N. Keller Ave., Chicago 39, Ill 
(D) 

Standard Pressed Steel Co., Jenkintown 9, 
Pa. (AN) 

Sterling Bolt Co., 363 W. Erie, Chicago 
44 Ill. (ABF) 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. (C) 

Tinnerman Products, Inc., P.O. Box 6688 
Cleveland 1, Ohio (D) 


United-Carr Fastener Corp., Cambridge 42, 


Mass. (ACDE) 

Wenco Mfg. Co., 11836 W. Hubbard, Chi- 
cago 22, Til (8) 

Westfield Metal Products Co., Westfield. 
Mass 


Lock & Snap Assemblies 


(Door Px 2 
Support anel Shelf 


& Mounting, et 


Camloc Fastener Corp Sprin ,, 
Rd., Paramus, N. J & Valley 
Simmons Fastener Corp 1752 N 
way, Albany 1, N. Y > Broad- 
Pins—Cotter (F); Locking 


and Taper (qc. 
Spiral Coil (M ber (G; 


Allmetal Screw Products (< I 
. — , ne, : 
Stewart Ave Garden City, N Y , Ps 
Anti-Corrosive Metal Products Co.) ] ) 
Castleton-on-Hudson, N me 


Chase Brass & Copper Co., Waterbury 2 
Conn F) 7 o 
Elastic Stop Nut Corp. of America, De 
R28-1222, 2330 Vauxhali Raye 
N J , ion, 
Lamson & Sessions (\ 81 W. ax 
Cleveland 2, Ohio ( - 
Sterling Bolt Co ‘ WwW Erie, Chicae 
4, Til hicago 


Pre-Assembled Washers and Screws 
American Screw (Cx 
Central Screw (¢ 
Chicago 9, Ill 
Continental Screw Co 


Wi limantic, Conn 
3o0 Shields Aye 


New Bedford, Mass 


Eaton Mfg Co Reliance Diy 504 
Charles Ave S.E Massillon, Ohio 
Lamson & Sessions Cx 1981 W. got 
Cleveland 2, Ohio , 

Russell, Burdsall & Ward Bolt an 
Co Port Chester, N. ¥ ae Wet 
Shakeproof Div. of Lllinois Tool w. 
2501 N. Keller Ave., Chicago 39 ‘i 
United-Carr Fastener Corp Cambridg 
12, Mass ae 


Recessed Head Screws 


Alden Products Co., 1125 N Main, Brock 


ton 64, Mass 

Allmetal Screw Products Co Inc.. 991 
Stewart Ave., Garden City, N.Y.) 

American Screw Co., Willimantic, Conn 

Atlantic Screw Works, Ine 85 Charter 
Oak Ave., Hartford, Conn 

Blake & Johnson, Waterville 48, Conn 
Bristol Co., Waterbury 20, Conn 

Camear Screw & Mfg. Corp 607 18th 
Ave., Rockford, Ill 

Central Screw Co., 3501 Shields Ave 
Chicago 9, Ill ; 

Chase Brass & Copper Co., Waterbury 9 
Conn 


Continental Screw Co 


New Bedford Mass 
Eagle Lock Co., 20 S. Main, Terreyvyille, 
Conn 
Elco Tool & Screw Corp., 190 W. Green- 
wood Ave., Philadelphia 40, Pa. 


Great Lakes Screw Corp.. Chicago, Il 


Harper Co H. M., 8204 Lehigh Ave 
Morton Grove Il 7 

Heli-Coil Corp., 290 Shelter Rock Lane 
Danbury, Conn ; 

Keystone Bolt & Nut Corp 127 Church, 
New York 7, N. Y 

Lamson & Sessions Ce 1981 W. 85th, 
Cleveland 2, Ohio 

Milford Rivet & Machine Co., Milford 
Conn 


National Lock Corp., Rockford Il 
National Screw & Manufacturing Co., 2440 


E. 75th, Cleveland 4, Ohio 
Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N. Y 
Rockford Screw Products Co., Rockford, Il 
Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester N. Y 
Screw Research Association, 706 . Union 
Trust Bldg., Providence 3, R. I 


Seaboard Screw Corp., West Warwick. R.I 


Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave., Chicago 39, IIL 
Southington Hardware Mfg. Co., South- 
ington, Conn 

Standard Pressed Steel Co., Jenkintown 9, 
Pa 

Sterling Bolt Co., 4638 W. Lake, Chicago 
44, Il 

Wales Beech Corp., Rockford, Il. 

Rivets 

Allmetal Screw Products Co Inc., 822 
Stewart Ave., Garden City, N. Y 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa 

Anti-Corrosive Metal Products Co., Ine., 
Castleton-on-Hudson, N. Y¥ 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill 


Continental Screw Cc New Bedford, Mass 
du Pont de Nemours & Co., Inc, B. lL, 
Explosives Dept.. Wilmington 98, Del 


Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Till 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y 


Milford 
Conn 

Progressive 
rington 


Rivet & Machine Co., Milford, 


Mfg. Co., 44 Norwood, Tor- 


Conn 


Russell, Burdsall & Ward Bolt and Nut 
Co Port Chester, N. Y 

Sterling Bolt Co., 363 W. Erie, Chicago 
44, Ill 

Tubular Rivet & Stud Co., Wollaston 79, 
Mass 

Screws—Cap and Set, Machine (H); Self 
Tapping (J) 

Allmetal Screw Products Co Inc, $2) 
Stewart Ave., Garden City, N. Y. 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa ‘. 

American Screw Co., Willimantic, Conn 
(HJ) . 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (H) 


Blake & Johnson, Waterville 48, Conn. 
Bristol Co., Waterbury 20, Conn. (H) 


—_ 
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this die casting 
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ti @ To Meet A Tight Schedule, We Had To Produce This Casting In Volume—Fast! 
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— Prom drawing board to final polishing, this Revere projector 
housing was a race against the clock. It had to be ready in time to 
meet a “rush” production schedule—and it was. We can beat 
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bas deadlines for you, too, if necessary. Whatever type of die castings 
Ine., you need—small or large, simple or intricate—count on Stewart 
. . . . . ° 

7 20, to meet your most rigid specifications .. . on time. 
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lford, SERVICES AVAILABLE 

= Designing ¢ Engineering ¢ Die Making 

Nut 
wail Metallurgical Control ¢ Most Modern Die Casting Equipment * Complete 
n 10, Machining, Polishing and Assembly Facilities. 

self 44 years of helping industry to “Make It Better” 
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CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE © BRIDGEPORT, CONNECTICUT, 275 WARREN STREET 














KINGSLEY Wire Marking 


will save you MAN HOURS 









OPERATING SPEED 
11,000 MARKINGS 
PER HOUR 


$0 165 


With a Kingsley Machine you can permanently 
mark each wire or piece of plastic tubing with 
its own individual circuit number and reduce 
inventories of color coded wire to a single, less 
costly, plain color. 


For over 12 years the Kingsley wire marking 
process has been saving production time, and 
money for leading aircraft and electrical manu- 
facturers. Over 90% of all wire marking today 
is done on Kingsley Machines using Kingsley 
Type and Kingsley Marking Foil...a com- 
pletely integrated process. 


Kingsley Wire Marking will speed up produc- 
tion time, simplify your assembly methods and 
reduce your customer service problems. Write 
us for complete information. We will be glad 
to mark samples of your wire or tubing and 
make recommendations at no cost or obligation. 
STAMPING 


KINGSLE MACHINE CO. 


1606 CAHUENGA, HOLLYWOOD 28, CALIF. 
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Central Screw Co., 3501 
Chicago 9, Ill. (HJ) 

Chase Brass & Copper Co.. Waterbury 2 
Conn. (HJ) 

—— Screw Co., New Bedford, Mass. 


Garper Co., H. M., 8204 Lehigh Ave 
Morton Grove, Ill. (J) 

Holo-Krome Screw Corp., Brook, Hartford 
10, Conn. (H) 


Shields Ave 


Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (HJ) 

Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio (HJ) 

Milford Rivet & Machine Co., Milford, 
Conn, (HJ) 

Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 


York 14, N. Y. (HJ) 
Progressive Mfg. Co., Tor- 
rington, Conn. (H) 
Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (HJ) 
Set Screw & Mfg. Co., 112 Main, 
Ill. (H) 
of Illinois Tool 


Shakeproof Div. Works 
2501 N. Keller Ave., 


Chicago 39, Il 
(H) 


Standard Pressed Steel Co., Jenkintown 9 
Pa. (H) 

Sterling Bolt Co., 363 W. Erie, 
44, Ill. (HJ) 

United-Carr Fastener Corp., Cambridge 42 
Mass. (HJ) 


44 Norwood, 


Bartlett, 


Chicago 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co. Inc., 821 
Stewart Ave., Garden City, N. Y. (KL) 
Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (L) 
Somnee Spring Corp., Bristol, Conn 
( 4) 
Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (KL) 
Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd., 
Plymouth, Mich. 
B-G-BR Cook Plant Div., Associated 
Spring Corp., Ann Arbor, Mich. (KL) 


Blake & Johnson, Waterville 48, Conn. 


Chase Brass & Copper Co., Waterbury 20, 
Conn. (KL) 

Continental Screw Co., New Bedford, Mass 
(KL) 


Dunbar Bros. Co. Div., Associated Spring 


Corp., Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio (L) 

Garrett Co., Inc., George K., Philadelphia 
34, Pa. (KL) 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave 
Morton Grove, Ill. (L) 

Keystone Bolt & Nut or. 127 Church, 
New York 7, N. Y. (KL 

Lamson & Sessions Co. 1981 W. 85th, 
Cleveland 2, Ohio (KL) 

Manross & Sons Co., F. N. Div., Asso- 


ciated Spring Corp., Bristol, Conn. (KL) 
Milwaukee Div., Associated Spring Corp., 

341 E. Erie, Milwaukee, Wis. (KL) 
National a Washer Co., Newark 5, 


‘ ” associated Spring Corp., 1712 
E. lst, Dayton, Ohio (KL) 

Palnut Co., Sub. of United-Carr Fastener 
one. 66 Cordier, Irvington 11, N. J. 


) 
Raymond Mfg. Co., Div., Associated Spring 
Corp., Corry, Pa. (KL) 
Reliance EE oo Eaton Mfg. Co., 504 Charles 
Ave., S.E. Massillon, Ohio (L) 
Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 
Shakeproof Div. of Iilinois Tool Works 
7 N. Keller Ave., Chicago 39. Ill 
(L) 


—a, Bolt Co., 363 W. Erie, Chicago 
44, 11 


Sub. American 
520 N. Dear 


Thompson-Bremer & Co., 
Machine & Foundry Co., 


born, Chicago 10, Ill. (KL) 
United-Carr Fastener Corp., Cambridge 
42. Mass. (L) 
2200 S. Bay 


Wrought Washer Mfg. Co., 
Milwaukee 7, Wis. (KL) 


FELT 

American Felt Co., 16 Glenville Rd 
Glenville, Conn. 

Felters Co.. 205 South, Boston 11. Mass 

Western Felt Works, 4021-4139 W. Ogden 
Ave., Chicago 23, Il. 

FIBRE, PHENOLIC. See Plastics, Lami- 


nated 


FIBRE, VULCANIZED. 
Rod, Tubing). 


Continental-Diamond Fibre Co., 
13, Del. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers 
Washington Blvd., Chicago 6, Tl 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 

Spaulding Fibre Co., 
NW. x. 


(Board, Sheet. 


Newark 


Corp., 565 W 


Tonawanda 


Dept. 


Inc., 


Stahlin Brothers Fibre Works, Inc., 
E. Belding, Mich 

Taylor Fibre Co., Norristown, Pa 

West Virginia Pulp and Paper Co.. 236 
Park Ave., New York, N. Y- 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Div. of Chrysler Corp., Dept 
E-11. 6501 Harper, Detroit 31, Mich 
Bound 


Bound Brook Oil-Less Bearing Co., 
Brook, N. J. 

Moraine Products Div. 
Davton, Ohio 


of General Motors. 


Inc... 


Radio Cores, 9540 Tulley Ave. Oa 


Lawn, I 


FILTERS, RADIO 


Aerovox Corp., New Bedford, Mass. 
Federal Telephone and Radio Corp., 
Kingsland ~~: Clifton, N. J. 

Filtron Co., Inc., 131-05 Fow 
Flushing 5s, N. Y. ler An 
General Electric Co., Appara 
Div., Schenectady 5, N. Y. we Sele 
Mallory & Co., Inc., P. R., Indianapoli, 
6, Ind. 
Sprague Electric Co., 307 Marshall 
—— a , 5 North 
Torwico ectronics, Inc., % Freling. 
huysen Ave., Newark 5, "N. 


FINISHES, PRODUCT. 
Enamels, 


See Lacquer, 
Paints and Varnishes. 


FLUORESCENT LAMP AUXILIARIES 


Includes Adapters, Ballasts, . 
sators, Control Units, tartan 
Transformers. For Resistors, see Re 
sistors, Instrument & Radio; also ( 
pacitors 

Acme oe Corp., 3512 Water, Cubs. 

Aerovox Corp., New Bedford, Mass. 
Arrow-Hart & Hegeman Electric Co., 
Hawthorn, Hartford 6, Conn. 

Chicago Standard Transformer one Dir. 
of Essex Wire, 3501 W. Addison, 
cago 18, Il. 

General Electric Co., Construction Mate. 
rials Div., Bridgeport 2, Conn. 

Sola Electric Co., 4633 W. 16th, Chicago 


50, Ill. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Westinghouse Electric Corp., Gateway Cen. 
ter, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, "Pa. 


FOILS, WIRE MARKING 


Swift & Sons, Inc., M. H., 2 Love Lanes 
Hartferd, Conn, 


FOOT SWITCHES. See Switches 


FORGINGS 


American Brass Co., Waterbury 20, Conn 
——: Brass & Copper Co., Waterbury 2 

Philadelphia Bronze & Brass Corp. Sub. 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa. 

Revere Copper & Brass, Inc., 280 Park 
Ave., New York 17, N.Y. (Non-ferrous) 

or & Son, Inc., Joseph T., Chicago 


FRAMES, MOTOR. See Motor and Gen- 
erator Shells. 

FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., 


1125 N Main, Brock- 
ton 64, Mass. 


Burndy Engineering Co., Ine., Norwalk. 
Conn. 
Ideal Industries, Inc., 1008 Park Ave. 


Sycamore, IIl. 

Ulsco Copper Tube & Products, Inc., 5745 
Mariemont Ave.. Cincinnati 27, Ohio 
Jones Div., Howaré B. Cinch Mfg. Corp.. 

Chicago 24, Ill. 
Raytheon Mfg. Co., Equipment Sales Div.. 


Dept. 6120-EM, Waltham 54, Mass. 

Sherman Mfg. Co., H. B., Battle Creek. 
Mich. 

Square D Co., 6060 Rivard, Detrolt 1! 
Mich. 

FUSES 

Burndy Engineering Co., Inc., Norwalk. 
Conn 

General Electric Co., 


Agee Sales 
Div., Schenectady 5, 


N 
Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis. 
Royal Electric Co., Inc., Pawtucket, R. I 
Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


GAGES, Soa, SAT ORs. PRESSURE 


and VACUU 

Automatic Temperature Control Co., 
5234 Pulaski Ave., Philadelphia M4, > 

Bristol Co., Waterbury, 20, Conn. 

Edison, Inc. Thomas Instrument Div.. 
Dept. 53, West a, N. J. 

Gemco Electric Co., 25681 W. 8 Mile 
Road, Detroit 19, Mich. 

Servomechanisms, Inc., 500 Franklin Ave. 
Garden City, L. L., N. Y. 

TAGliabue Instrument Din, Weston Elec- 
trical Instrument Corp. 614 Freling- 
huysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Il. 

GALVANOMETERS. See Instruments 

GASKETS 

American Felt Co., 16 Glenville Rd 
Glenville, Conn. 

Armstrong Cork Co., 7012 Ingersol, Lan 
caster, Pa. (Cork and Rubber Compost! 
tions) 

Asbestos Textile Div., Raybestos-Manhat 
tan, Inc., Manheim, Pa. 

Chase Brass & Copper Co., Waterbury 20 

“Packing Co., 1824 Cuyler Ave 

Chicago 13, Ill 

Felters Co., 205 South, Boston 11, Mass 


Conn 
Crane 


Garlock Packing Co., Palmyra N. Y. 

Johns-Manville, Box 60, New York 16. 
a. 

Metal Textile Corp., Roselle, N. J. (Ble 


tronic Shielding) 
Minnesota Rubber & Gasket Co., 363 
Woeoddale Ave.. Minneapolis, Minn. 
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: ; Here are paper applications 
e = e 
: Mosinee helped develop for three industries — 
. 
Good tip: they may suggest new uses for you! 
«irhnadhalhadinalic alate Mosinee interleaving papers 
protect mirror-finish stainless 
‘~ steel. The presence of any foreign ma- 
" terials or surface imperfections would 
. mar or scratch the metal’s highly pol- 
me ished surface. Mosinee, through highly 
= developed chemical and quality con- 
trols, produces these special papers with 
sal the required uniform properties, 
d 
sox @ « Special Mosinee masking papers 
ae increase auto painting efficiency, 
* reduce costs. These papers must have 
er specific, controlled physical properties 
- including high density and absolute free- 
dom from pin holes to prevent paint 
sd penetration. Mosinee “know how’’ 
by helped develop papers for this special 
application. 
rwalk. 
Sales 
my + ean applications are typical of the many instances in which 
are Mosinee paper experts have cooperated with industry to de- 
SURE velop special analysis papers‘to perform specific jobs. If your work 
eK involves costly or troublesome packaging .. . protection . . . in- 
+. sulation .. . lamination . . . fabricating . . . or processing — a 
= specialized Mosinee paper may provide the answer you've been 
. Eee looking for. 
reling: "i ; : 
Colman For details on how to do the job better with papers by Mosinee, 
nts see your representative, or write — 
+ Rs MOSINEE PAPER MILLS COMPANY , 
|, Lan DEPT. EM ® MOSINEE, WISCONSIN 
ompos! St 
at Flame-resistant paper by Mosinee 
wr makes good insulation better — safer. » Sy La 
aah In this case, Mosinee flame-resistant paper is ec.) fir. 
x produced for the manufacture of home insula- [ Na ~ 
on tion bats. This exclusive Mosinee process may s | ' Ey 
a also be used with many types of paper for wall ee \ 
more ed mag and may suggest a solution to — specialist in industrial paper technology — 


makes fibres work for industry 
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INDICATING CONTROLS 
MAINTAIN 
EXACTING 

ENVIRONMENTAL 

CONDITIONS 








UE Type E8N 
Indicating Control 


The temperature -humidity chambers made by Tenney 
Engineering, Inc., are widely used in testing resistance to 
moisture and corrosion, and in determining durability. 
They are also used in observing animal and plant life for 
changes caused by climatic conditions. 


In these units, two United Electric Type E8N Indicat- 
ing Controls accurately indicate and maintain simulated 
climatic conditions over wide temperature ranges. By simply 
resetting these controls, a new atmospheric equilibrium can 
‘be established in the chambers within 10 to 15 minutes. 

United Electric manufactures many other temperature 
and pressure controls for use on environmental test cham- 
bers as well as for such varied applications as oil refinery 
and pipe line machinery, turbines and engines, aircrafe, 
ovens and air conditioning equipment. 

Special controls can either be adapted from standard 
models, or custom-built by United engineers working in 
cooperation with your own product development engineers. 


Write today for information on the complete line of 
United Electric controls. 


Standard and special temperature and pressure controls 


UNITED ELECTRIC CONTROLS CO. 
93 School Street, Watertown, Mass. 
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Roth Rubber Co., 1856 S. 54th Ave., Chi- 
eago 50, Ill. 

U. S. Gasket Co., Camden 1, N. J. 

U. 8S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 

Western Felt Works 
Ave., Chicago 23, Ill 


GEARMOTORS. See Motors. 


GEARS and PINIONS 


Amplex Div. of Chrysler Corp., Dept. E-11, 
6501 Harper, Detroit 31, Mich. 

Beaver Gear Works, Inc., 1035 Parmele 
Rockford, Il. 

Continental-Diamond Fibre Co., 
13. Del 

Franke Gear Works, Inc., 1922 W. Co- 
lumbia Ave., Chicago 26, Ili 

Gear Specialties Inc., 2635 W. Medill 
Ave., Chicago 47, Ill. 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave., Chicago 39, Ill 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

Westinghouse Electric Corp., 
ter, Bldg. No. 3, 401 
Pittsburgh 22, Pa 

Winzeler Mfg. & Tool Co., 1716 West 
Arcade Pl., Chicago 12, IIl. 


GENERATORS. See Motors 


4035-4117 Ogden 


Newark 


Gateway Cen- 
Liberty Ave., 


GENERATORS, ELECTRONIC 


Avion Instrument Corp., 299 Highway No 
17, Paramus, N. | 

Bogue Electric Manufacturing Co. 56 
Iowa Ave., Paterson 3. N. J. 

Daven Co., 176 Central Ave., Newark 4 
Electric Indicator Co., Inc., 105 Camp 
Ave., Springdale, Conn. 

General Electric Co., Apparatus Sales Div., 
1 River Rd., Schenectady 5, N. Y. 
General Electric Co Electronics Div., 
Electronics Park, Syracuse 1 N. Y¥ 
Howard Industries, Inc Dept 

1760 State, Racine, Wis 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54. Mass 
Servo Corp. of America, New Hyde Park, 

x: = 


Y 
EM-12 


Southwestern Industrial Electronics Co 
2831 Post Oak Rd., P.O. Box 13058, 
Houston, Texas 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 


GERMANIUM DIODES. See Semi-Con- 
ductors, also Rectifiers, Metallic. 


GLASS-BONDED MICA 


Continental-Diamond Fibre Co., Newark 
Del 
General Electric Co Chemical Div 1 
Plastics Ave., Pittsfield Mass 
Myealex Corp. of America, 116 Clifton 


Bivd., Clifton, N. J 


GLASS-FIBER, YARNS, CLOTHS and 
TAPE. See Fabrics, Insulating 


GLASS, TECHNICAL 
Corning Glass Works 
Kopp Glass. Inc., Swissvale, Pa 
Pittsburgh Plate Glass (Ce 1 
Center, Pittsburgh 22, Pa 


Corning, N. Y 


Gateway 


GOLD, ROLLED (Plate and Wire) 

Baker & Co., Inc., 113 Astor, Newark 5 
N. J 

General Plate Div., Metals & Controls 
Corp., 411 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton. New York 
mo, .- ¥. 


Makepeace Co., D. E., Div. of Union Plate 


& Wire Co Attleboro, Mass 
Ney Co J. M 371 Elm, Hartford 1, 
Conn 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Dow Corning Corp., Dept. AEI-23, Mid- 
land, Mich. (Silicone) 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J 


HARNESSES and ASSEMBLIES, WIRE 


Alden Products Co., 1125 N Main, Brock 
ton 64, Mass 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill 

Carol Cable Co Div. of Crescent Co., 
Inc Pawtucket, R. I 

Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18. Til 

Cornish Wire Co., 50 Church, New York 


ian oe 

Drake Manufacturing Co., 1711 W. ‘lub- 
bard, Chicago 22, Ill 

Essex Wire Corp., Fort Wayne 6. Ind 

Fssex Wire Corp., Wire Assemblies Div., 
Monticello, Ind 

Genera\ Electric Co 
rials Div., Bridgeport 2, Conn 

Joy Manuiacturing Co., Henry W 
Bldg., Pittsburgh 22, Pa 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass 

Riverside Manufacturing and 
Supply Co., 
born, Mich 


Construction Mate- 


Oliver 


Electrical 
10227 Michigan Ave,, Dear- 


Runzel Cord & Wire Co., 4723- 

rose Ave., ete 41, Til 31 Mont 
Switchcraft, Inc., 1328 N. Halste 

cago 22, Ill 4, Che. 
Wire Stripper Co 1725 Easth 

East Cleveland 12, Ohio mam Ave, 


HEADPHONES and HEADSETS 


Automatic Electric Sales Corp., 19 
Van Buren, Chicago 11, Ill 83 W. 

Brush Electronies Co., 3405 Perkin 
Cleveland 14, Ohio . 


HEATING ELEMENTS and UNITS 
Cutler-Hammer, Inc,, 1264 St. Pa 

Milwaukee 1, Wis ul Ave., 
Ferrod Mfg. Co., Sub. of Ferro 

605 N. River, Batavia, Il, Corp... 
General Electric Co., Apparaty 

Div., Schenectady 5, N. Y. * Bales 
Master Appliance Mfg. Co., 

Ontario, Racine, Wis 
Still-Man Co., 429 E. 164th, New 

56. N_Y. York 
Syntron Co., Homer City, Pa, 
Vulcan Electric Co., Danvers 2 Mags 
Watlow Electric Mfg. Co., 1362 Ferguson 


Ave., St. Louis 14, Mo. 
160 Mercer, 


Bridge @ 


Westinghouse Electric Corp., 
Meadville, Pa 


HERMETIC SEALS. See Seals and Ter. 
minals, Hermetic 


HIGH-FREQUENCY HEATING UNITs 
General Electric Co., nAbparatus Sales 


Div., Schenectady 5, N. A 
Semi-Conductor Div., Radio Receptor Qo 
Inc., 251 W. 19th, New York 14, N. ¥ 
Westinghouse Electric Corp., Gateway Cen: 
ter Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa * 


HIGH NICKEL ALLOYS. See Nickel and 
Nickel Alloys 


HOISTS, PNEUMATIC. See 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 

D. B. Flower Manufacturing Co., 1217 
Spring Garden, Philadelphia 23, Pa, 

Graphite Metallizing Corp., 1059 Nep- 
perhan Ave., Yonkers 3, N. Y, 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J 

Phoenix Electric Mfg. Co., 4211 W. Lake, 
Chicago 24, Ill 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fuller. 
ton Ave., Chicago 39, Il. 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See (Ce. 
ment, Insulating and Sealing; Wares 
and Compounds 

INDICATORS, HEAT. See Thermometers 

INDICATORS, SPEED. See Tachometers, 


INDUCTION HEATING. See High-Fre- 


quency Heating Units 


Pneumatic 


INFRA-RED LAMPS. See Lamps, Incan- 
descent and Infra-red 


INSTRUMENTS, ELECTRICAL MEAS. 
URING and TESTING 


Acme Electric Corp., 3512 Water, Cuba, 
N. ¥ 


Aerovox Corp.. New Bedford, Mass 

Assembly Products Inc., Chesterland, Ohio 

Associated Research Inc., 3794 W. Bel- 
mont, Chicago 18, Ill 

Automatic Temperature Control Co., Ine., 
5231 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn 

Burlington Instrument Co., 125 Third 
turlington, Iowa 

Daven Co., 176 Central Ave., Newark 4, 
- Ae 





DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. ¥ 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 

General Electric Co., Apparatus Sales 
Div.. Schenectady 5, N. ¥. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 


National Pneumatic Co., Ine. and Holtzer- 


Cabot Divs., 125 Amory, Boston 19, 
Mass 
Pyramid Instrument Corp., Lynbrook, 
N. ¥ 


Simpson Electric Co., 5202 W. McKinzie, 
Chicago 44, Ill 

Waterman Products Co., Inc., 
25, Pa. (Oscilloscope) 

Westinghouse Electric Corp., 
ter Bldg. No. 3, 401 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Wheelco Instrument Div Barber-Colman 
Co., 1403 Rock, Rockford, Tl. 


Philadelphia 


Gateway Cen- 
Liberty Ave., 


ELECTRONIC. (See 
Recorders). 


Automatic Temperature Control Co., Int., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn, 

Daven Co., 176 Central Ave., Newark 4, 
N. J. 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass - 

Du Mont Laboratories Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd Clifton, N. J. 


INSTRUMENTS, 


also Oscilloscopes 


ae 
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Many manufacturers use FLExLocs to fasten motors, compressors and other vibrating equip- 
ment to mounting plates. FLEXLOCs won't work loose... they eliminate costly service calls. 


FLEXLOC locknuts reduce costly service calls 


FLExLoc locknuts do this because 
they stay put anywhere on a bolt as 
soon as their locking threads are fully 
engaged. Even the most severe vibra- 
tion will not work them loose. 
FLExLocs offer many other advan- 
tages, too. They are one piece. They 
eliminate complicated, time-consum- 
ing methods of locking studs and 
bolts. They provide simpler, faster 
application and safer, more depend- 
able locking than plain nuts and 
lockwashers, castellated nuts and 
cotter pins, nuts and jam nuts. They 





save buying, stocking and handling of 
extra parts. They are all metal. They 
have higher tensile strength than most 
other lock nuts. They permit you to 
stock only one nut for all tempera- 
tures to 550°F. They are reusable. 
They can be applied again and again 
without losing locking efficiency—a 
plus value in maintenance. 

For information about FLEXLOcs 
and samples for test purposes, see 
your FLExLoc distributor or write 
STANDARD PRESSED STEEL Co., 
Jenkintown 9, Pa. 


FLEXLOE tocknut pivision 
® 


AMATEUR. 
DECEMBER 1954 


JENKINTOWN 





Starting. A FLEXLOC starts like 
any ordinary nut. Put it on 
with your fingers. Tighten it 
with a standard hand or 
speed wrench. 





Beginning to Lock. As the 
bolt enters the segmented 
locking section, the section is 
expanded, and the nut starts 
to lock. 





Fully Locked As a Stop Nut. 
When 1 threads of a stand- 
ard bolt are past the top of 
the nut, the FLEXLOC is fully 
locked. A FLEXLOC does not 
have to seat to lock. 
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Fully Locked As a Seated 
Nut. When it is used as a lock 
or stop nut, the locking threads 
of the FLEXLOC press inward 
against the bolt, lifting the 
nut upward and causing the 
remaining threads to bear 
against the lower surface of 
the bolt threads. Vibration 
will not loosen a FLEXLOC, yet 
there is no galling of threads. 





PENNSYLVANIA 
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layout 


and 
design of 
electronic and 
mechanical 
components 
of radar systems 
and computing 


equipment. 





AREAS 
OF WORK 


The work calls for lay- 
out and production 
design of: 1. Reliable, 
maintainable electronic 
units. 2. Unique elec- 
tromechanical devices. 
3. Installation of elec- 
tronic equipment for 
ground locations and in 
interceptor airframes. 


Relocation of the 
applicant must not 
disrupt an urgent 


military project 


1 


THE 
COMPANY 


Hughes Research and 
Development Labora- 
tories form one of the 
nation’s leading elec- 
tronics organizations. 
The Laboratories are 
presently engaged in 


the development of 


advanced electronic 
systems and devices 
produced by the 
Hughes manufacturing 
divisions. 


7 
4 


THE 
FUTURE 
Designers experienced 
in the field of electro- 
mechanical design for 
production, or those 
interested in entering 
this field, will find out- 
lets for their abilities 
and imagination in 
these active areas. New 
electromechanical tech- 
niques are opening new 
applications of ground 
and airborne electronic 
equipment. Hughes 
designers will have the 
benefit of working ex- 
perience in these funda- 
mental developments. 


Hoc HES 


Scientific and Engineering Staff 
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RESEARCH AND DEVELOPMENT LABORATORIES 


Culver City, 
Los Angeles County, California 





General Electric Co., Apparatus Sales 
Div., Schenectady, N. Y. 

Hastings Instrument Co., Inc., Hampton 

Librascope, Inc., 1667 Flower, Glendale, 
ali 

Magnetic Amplifiers, Inc., 632 Tinton Ave., 
New York 55. N. ¥ 


Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass. 
wae — of America, New Hyde Park, 
Simpson Electric Co., 5202 W. McKinzie, 
Chicago 44, Ill. 


Weston Electrical Instrument Co., 614 
Frelinghuysen Ave., Newark 5, N. J. 

INSTRUMENTS, LABORATORY 
STANDARD 

Ae yomante Corp., 3511 Water, Cuba, 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5. N. 
Wheelco Instruments Div., Barber- Colman 


Co. 1403 Rock, Rockford. Ill. 


INSULATING MATERIALS. See follow- 
ing specific headings: 
Cement, Insulating and Sealing 
Ceramics 
Cork and Cork Composition 
Fabrics, Insulating 
Felt 
Fibre, Vulcanized 
Glass-Ronded Mica 
Insulation, Wire and Cable 
Mica, Molded and Laminated 
Paper, Insulating 
Plastics, Molding, Laminating, Cast 
ing and Extrusion Compounds 
Porcelain 
Rubber and Rubber Products 
Silicones 
Sleeving and Tape, Asbestos 
Tape, Friction and Splice 
Tape and Sheeting, Synthetic Resin 
Tubing, Paper 
Tubing and Sleeving, Braided Fabrics 
Tubing and Sleeving, Extruded Plastics 
Varnishes Compounds and Resins, In- 
sulating 
Waxes and Compounds 


INSULATION, WIRE 
ramic and Synthetic) 


Bakelite Co., A Division of Union Carbide 


and CABLE (Ce- 


& Carbon Corp., 300 Madison Ave., 
New York 17, N. Y. 

Dobeckmun Co., 3201 Monroe Ave., Cleve- 
land 13, Ohio 

Dow Corning Corp., Dept. AEI-23, Mid 
land, Mich. (Silicone) 

du Pont de Nemours & Co., Inc., E L., 


Rubber Chemicals Div., 
Del 
Eastman Kodak Co., 
General Electric Co 
rials Div., 
Goodrich 


Wilmington 98 


Rochester 4, N. Y. 
Construction Mate 

Bridgeport 2, Conn. 

Chemical Co., B. F., Div. of 
B. F. Goodrich Co., Dept. GH-6, Rose 
Bldg. Cleveland 15. Ohio 

Kellogg Co., M. W., Chemical Mfg. Div 
Danforth Ave., Jersey City 5, N. J 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 
S. Rubber Co., Center 


Rockefeller 
New York 20, N. ;: 


IRONS, SOLDERING. See Soldering 
Equipment 
ISOLATORS, VIBRATION and SHOCK 


See Mountings, Rubber & Synthetic 
JEWEL, LIGHT ASSEMBLIES 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, STOCK 
MOLDED 


Chicago Molded Products Corp., 
Kolmar Ave., Chicago 51, Ill 

Davies Molding Co., Harry, 
Wells, Chicago 10, Ml 

General American Transportation 
Plastics Div., 135 8. 
90, Til. 


See 


1024 N 
1428 N 


Corp 
La Salle, Chicago 


Kurz-Kasch, Inc., 1419 S. Broadway, Day- 
ton 1, Ohio 

Midwest Molding & Mfg. Co., 4630 W 
Fullerton Ave., Chicago 39, 1 


Raytheon Mfg. Co. 
Dept. 6120-EM, 

Richardson Co., 
Til. 

Rogan Brothers, 8027 
Skokie, Tl. 

Sinko Mfg. & Tool Co., 
Ave., Chicago 22, Ill 


Equipment Sales Div., 
Waltham 54. Mass 
2799 Lake, Melrose Park, 


N. Monticello Ave., 


3135 W. Grand 


LACQUERS, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Allied Research Products, Inc., 4004-06 
E. Monument, Baltimore 5, Md 
Aluminum Co. of America, Alcoa Bldg., 


Pittsburgh 19, Pa. 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp 300 Madison Ave., 
New York 17 N. Y¥ 


vow Corning Cerp., Dept. AEI- 

land, Michigan (Silicone lesine h Mio 

nishes) w 
du Pont de Nemours & Co., E. 1, Fi 
; —, a, a 98, Del. ” 
Nsulation anc ires, Inc., 3435 Choute: 
piste. St. Louis 3, Mo. ” 
ittsburg "late Glass Co., 1 

Center, Pittsburgh 22, Pa, | Sstewa 


LAMINATED METALS, PRECIOUS ane 
BASE (Sheet, Tube and Wire) 
are. & Co., Inc., 113 Astor, Newark 5 


Brainin Co., ¢ S., 320 Washin 
Vernon, N. ston, Mt 

General Plate "ho, Metals and 1 Contra 
Corp., 412 Forest, Attleboro, » 

Handy & Harman, 82 Fulton, a York 
38, Y. 

Makepeace Co., D. E., Diy Union 


Plate & Wire Co., Attleboro, %. 
LAMINATED PLASTICS. See Plastic; 
LAMINATIONS, MOTOR and 

TRANSFORMER 

EM-19, Butler, Ps 


Magnetics, Inc., Dept. 
Steel Products (Co. 


Thomas & Skinner 
1114 EB. 23rd, Indianapolis 7, Ing 


LAMPS, FLUORESCENT 


General Electric Co., Nela Park, 
land 12, Ohio Gow 
Westinghouse Electric Corp., 


Gat 
Center Bldg. No. 3, 401 Liberty = 


Pittsburgh 22, Pa. 


LAMPS, INCANDESCENT ana 
INFRA-RED 

General Electric Co., Nela Park, Clevelang 
12, Ohio = . o 

Westinghouse vlectric Orp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 


Pittsburgh 22, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Co., Nela Park, Clevelang 


12, Ohio 

Westinghouse Electric 
Center, Bldg. No. 
Pittsburgh 22, Pa. 


LAMPS, MINIATURE (Pilot and indi 
cator) 


Chicago Miniature Lamp Works, 1500 NX 


Corp., Gateway 
3, 401 Liberty Ave. 


Ogden, Chicago 10, IIl. 
General Electric Co., Nela Park, Cleveland 
12, Ohio 


Herzog Miniature Lamp Works, Ine., ty 
Jackson Ave., Long Island City 1, 


Westinghouse Electric Corp., eae 
Center, Bldg. No. 3, 401 Liberty i“ 
Pittsburgh 22, Pa. 

LAVA. See Ceramics. 


LAYOUT FLUID 
oo Rogers Mfg. Co., 
i 


Minn. 
Dykem Co., 2303-F 
Mo. 


LENSES, PRESSED GLASS 


Corning Glass Works, Corning, N. Y 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, PILOT and INDICATOR 


Minneapolis 1 
N. 1lth, St. Louts 6 


Alden Products Co., 1125 N Main, Brock 
ton 64, Mass. 

Arrow-Hart and Hegeman Electric Co 
103 Hawthorn, Hartford 6, Conn. 
Cannon Electric Development Co., q 
500, 3209 Humboldt, Los Angeles 

Calif. 


Crouse-Hinds Co., Syracuse 1, N. Y. 
Dialight Corp., 42-60 Stewart Ave., Brook 
¥y 


lyn 37. N 
Drake Manufacturing Co., 1711 W. Hub 


bard, Chicago 22, Il. 

General Electric Co., Nela Park, Cleveland 
12. Ohio 

Hetherington, Inc., Sharon Hill, Pa. 

Johnson Co., E. F., 204 Second Ave 
S. W., Waseca, Minn. 

Pass & Seymour, Ine., Solvay Statios 


Syracuse 9, N. 
Pyle-National Co., 

Chicago 51, Ml. 
Square D Co., 4041 N. 

waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 


See Fasteners 


Zz. 
1388 N. Kostner Ave 
Richards, Mii 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. Kilbours 
Ave., Chicago 23, Ill 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, 
ton, Harrisburg, Pa. 

American Brass Co., 

Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 


Inc., 2100 Pas 


Waterbury 20, Con 
13 Mountain Grove 
(Hollow Tubular 

orwalk 


Burndy Engineering Co., Inc., N 
Conn. 

Cambridge Thermionic Corp., 453 Concor¢ 
Ave., Cambridge 38, Mass. 

Hart Manufacturing Co., 211 Bartholomer 
Ave., Hartford, Conn. (Snap-in) 


Heyman Mfg. Co., Kenilworth 1, N. J. 

Ilsco Copper Tube & Products, Inc., 51# 
Mariemont Ave., Cincinnati 27, 

Johnson Co., E ., 204 Second Ave 


S. W., Waseca, Minn 

Jones Div., Howard B., Cinch Mfg. Com 
Chicago 24, Il. 

Krueger & Hudepohl, Walsh Bldg., Cto 


einnati 2, Ohio 
Malco Tool and Manufacturing Co., 402) 
W. Lake, Chicago 24, > 
Mycalex Corp. of America, 116 Clifter 
Bivd., Clifton, N. 
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Heard about Fenwal’s two new 
snap-action THERMOSWITCH?’ units? 


OEE Tt EES 





1. FOR LOCAL CONTROL. Series 20,000, local bulb type, is an 
important advance over conventional bellows-actuated tem- 
rature controls. Bellows arrangement in the liquid-filled 
ulb permits sensitivity over virtually the entire area of the 
shell, greatly reducing lag. Temperature range: 50° to 300°F. 
Load rating: 20 amps at 120V AC. 


ft. 


3. FENWAL DEPENDABILITY IN BOTH. These bellows-type snap- 
action THERMOSWITCH units are typical products of Fenwal 
research, featuring sensitivity, stability and quick, positive 
action. Precision-built for uniformity, ruggedness and de- 
pendability, they are valuable additions to the expertly engi- 
neered, widely useful THERMOSWITCH line. 


Se Ek 





DECEMBER 1954 





2. FOR REMOTE CONTROL. Series 511, remote bulb type, in- 
cludes a long capillary tube connecting the probe at the 
point of temperature change. Like the Series 20,000, it pro- 
vides the advantages of maximum sensitivity and instant 
actuation of the snap-switch. Temperature ranges: 60° to 
250°F, or 200° to 550°F. Load ratings: 25 amps at 250V AC; 
35 amps at 125V AC. 





4. SEND FOR DATA BULLETINS. Get complete facts on the new 
Fenwal snap-action THERMOSWITCH devices, now. We'll be 
glad to send you comprehensive bulletins on either or both 
types, or to discuss any problem involving temperature con- 
trol or detection. Write Fenwal Incorporated, 112 Pleasant St., 
Ashland, Mass. 


THERMOSWITCH* 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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Resistors MUST BE GOOD before they 
can bear the “Milwaukee” name! That’s what we said when 
we set about developing these ECONOMY resistors. Our 
engineers checked many materials and worked with factory 
production to assure top ranking performance. THE 
RESULT — resistors embodying more costly raw materials, 
but greatly reduced in cost by the new manufacturing tech- 
niques these materials afford. They are available in the 
same sizes and ohmages as our vitreous enameled resistors. 
Write, wire or phone for quotations — samples! 


MILWAUKEE RESISTOR COMPANY 


700 W. VIRGINIA ST., MILWAUKEE 4, WIS. 















CUSTOM MADE 
PRECISION 


Wd Vest 


IN SMALL LOTS 


Since 1921 we have specialized in the 
production of accurate die-cut metal 
stampings in small lots. The tool cost 
is low. . . actually as low as 15% to 
20% of the cost of permanent tools. 
We guarantee dependable service 
and delivery on date specified. 

@ SEND us a sample or blueprint. 
We'll quote you a price. Or write 
for detailed information. 


Dayton Rogers 


Minneapolis 7G. Minnesota 
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Rajah Co., 35 Verona Ave., Newark 4 
N. J 

Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave., Chicago 39, Il 

Sherman Mfg. Co., H. B., Battle Creek 
Mich. 

Soreng Products Corp., 9551 Soreng Ave 
Schiller Park, IIL 

Thomas & Betts Co., Inc., 28 
Elizabeth 1. N. J. 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. 


MACHINES. See specific headings 
Balancing; Coil Winding; Die Casting; 
Microfilm; Molding; Print; Rivet Set- 
ting; Screw Driving; Eyelet Attaching; 
Strippers, Wire Vibration Test. Also 
see Marking Machines and Devices 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J 
Soldiers Field Rd., Bos- 


Butler. 


Doeleam Corp., 
ton 35, Mass. 

Freed Transformer Co., Inc 1730 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif. 

Kearfott Co Inc., 1378 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 

Keystone Products Co., 904-6 23rd 
City, N. J 

Magnetic Amplifiers, Inc., 632 Tinton Ave 
New York 55, N. Y 

Torwico Electronics, Inc., 965 Frelinghuy- 
sen Ave., Newark 5 N. J 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


MAGNETIC BRAKES. See Brakes, Mag- 


Union 


netic 
MAGNETIC MATERIALS. See Steel Elec- 
trical; Magnets, Permanent; Magnetic 


Recorder Components; 
Products 


MAGNETIC RECORDER COMPONENTS 


Epsco, Inc., 126 Massachusetts Ave., Bos- 
ton, Mass. (Heads) 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. (Tape) 


MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo, Il 

Carboloy Department of General Electric 
Co., 11109 E. 8 Mile Road, Detroit 
Mich. 

Crucible Steel Co. of America, Henry W 
Oliver Bidg., Pittsburgh 30, Pa. 

General Magnetic Corp., 10007 Erwin, De- 
troit 34, Mich 

Indiana Steel 
Ind 

Thomas & Skinner Steel Products Co., 
1114 E. 23rd, Indianapolis 7, Ind. 


MAGNET WIRE. See Wire, Magnet 


MARKING MACHINES and DEVICES 
(For Marking Wire, Foil, Plates, etc.) 
Defiance Machines & Tool Co., 1930 S 
Vandeventer Ave., St. Louis 10, Mo. 
Kingsley Stamping Machine Co., 1606 
Cahuenga, Hollywood 28, Calif. 


MATERIALS HANDLING EQUIPMENT 

Continental-Diamond Fibre Co., Newark 
13, Del 

Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield 99, Ohio 

Spaulding Fibre Co., Inc., 
N. ¥ 


Powdered Metal 


Products Co., Valparaiso, 


Tonawanda, 


MERCURY RELAYS. See Relays 
MERCURY SWITCHES. See Switches 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PERFORATED. See Perforated 
Metals 


METALS. PRECIOUS. See Gold; Lami- 
nated Metals; Platinum; Silver. 


METALS, PRE-PLATED. See Pre-plated 
Metals 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi 
eago, Ill. 

Mallory & Co., Inc., P. R 
6, Ind 


Indianapolis 


METALS RIGIDIZED. See 
Metals. 


METERS. See Instruments. 


Rigidized 


MICA, GLASS-BONDED. See 
tonded Mica. 


Glass- 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Brand Dielectrics, Inc., 57 North, Willi- 
mantic, Conn. 


Continental-Diamond Fibre Co., Newark 
13, Del 
General Electric Co., Chemical Div., 


1 Plastics Ave., Pittsfield, Mass 
Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill, 
Macallen Co., Bay Rd., Newmarket, N. H. 
Mica Insulator Co., Schenectady 1, N. Y. 


New England Mica Co., In y 
Ave Waltham 54, Mass, : 80 Woert 

MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 Park Are 


Sycamore, Ill 
Insulation and Wires, Inc 
Ave St. Louis 3, Mo 


MICROFILM EQUIPMENT 


Eastman Kodak Co Rochester 4 : 
(Micro-Film Machines) - N.Y, 


MOLDED INSULATION and m 
PRODUCTS. See Ceramics, mice DED 
tics, Rubber. , . 


3435 Chouteay 


MOLDING MACHINES, PLASTic 
Kux Machine Co., 6725 N. Ridge, qh. 


ago 26, Ill 


MOLYBDENUM—Sheet and Wire 


(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill 

Mallory & Co., Inc., P. R., Indianapolis 

6, Ind, 


MOTOR and GENERATOR SHELLS 


Cleveland Welding Co., W. 117th & Ber 
Rd., Cleveland 7, Ohio ™ 


MOTOR BASES ADJUSTABLE 


Overly-Hautz Co., 11500 Madison Ave 
Cleveland 2, Ohio . 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Button 
Stations 


MOTORS, AIR 


Gast Manufacturing Corp., 100 Hinkley, 
Benton Harbor, Mich. 


MOTORS and GENERATORS. See Motors 
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MOUNTINGS, RUBBER and 
SYNTHETIC 

General Tire & Rubber Co. 
Products Div., Wabash, Ind, 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 

U. 8. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Van Cleef Bros., Inc., 
Chicago 19, Il. 


Industrial 


7800 Woodlawn, 


2536 Elm, Tor- 


MOVEMENTS, CLOCK and TIMING 

Haydon Co., A. W., 234 North Elm, 
Waterbury 20, Conn. 

Haydon Mfg. Co., Inc., 
rington, Conn. 

NAME and INSTRUCTION PLATES 

Cc & H Supply Co., Metal-Cal., 415 E. 
Beach Ave., Inglewood 3, Calif. 

Chicago Thrift-Etching Corp., 1555 N. 
Sheffield Ave., Chicago 22, Ill. 

Continental-Diamond Fibre Co., Newark 
13, Del. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. (Plas- 
tics) 

Mica Insulator Co., Schenectady 1, N. Y 
(Plastics) 

NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

Alloy Metal Wire Div., H. K. Porter Co., 
Inc. of Pittsburgh, Prospect Park, Pa. 

American Brass Co., Waterbury 20, Conn. 
(Cupro-Nickel) 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, 
New York 5. N, Y. 

Revere Copper & Brass, Inc., 230 Park 

Ave., New York 17, N. ¥ 


NICKEL-SILVER _ 4 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 20, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn 

Federated Metals Div., American Smelting 
& Refining Co., 120 Broadway, New 
sox i, MN. FE, 

Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y. 

Seymour Manufacturing Co., Seymour, 
Conn 

Waterbury Rolling Mills, Waterbury, Conn. 


NON-MAGNETIC IRON and STEEL 


See Steel, Stainless 
NUTS. See Fasteners 


NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw-Driving Machines. 


OHMMETERS. See Instruments. 
OILERS. See Lubricators, Oil or Grease 


OSCILLOGRAPHS 


See Instruments; also Recorders, Oscillo- 
graphic. 


OSCILLOSCOPES 


Du Mont Laboratories, Inc., Allen B., 
760 Bloomfield Ave., Clifton, N. J. 
Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Simpson Electric Co., 5202 W. McKinzle, 
Chicago 44, Ill 

Waterman Products Co., Inc., 9445-63 
Emerald, Philadelphia 25, Pa. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 233 
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Yesterday, 3 .<% 
and Tomorrow 









a. Regardless of the complexity of modern switchgear, current doesn’t begin 


to flow nor shafts to turn until the electrical contacts are closed. 


‘all, 


ark 


During the past 30 years, ever increasing demands have been placed 


onn. ~ 

. upon these small, unseen, vital components. The fact that 
ting 

New 


mark electrical contact reliability is taken for granted is conclusive proof 

ie of how well they perform. 

a Chances are, Fansteel has already completed the research—has already 
ines. 


perfected the contact material and design best suited for your 


ease 


oes product. And 30 years of experience, certainly, is yours for the asking. 


me Consult with Fansteel, and start right! 
199 
Sales 
nzie, 


15-63 


FANSTEEL METALLURGICAL CORPORATION wnoatn cHicaco, 1ttinors RREmeRee ne 


A reference text 
annie 


ma Since 1914, World’s Largest Producer of Electrical Contacts a De 
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NEW MODEL NO. BD4 
x°~ \_ ROTARY 
EDEX SoL_ENOID 


. id 


gives snap-action torque! 


Now, with the addition of the new model BD4, Ledex 
Rotary Solenoids are available in seven basic sizes with 
various degrees of rotation and torque values up to 54 
pound-inches. This new BD4 model offers the same com- 
pactness, ruggedness, versatility and dependable snap 
action as all the previously available sizes of Ledex. 


Torque values for ss intermittent duty cand 45° 


ia ve ens] tr 
4.0) 7.5 |25.0) 54.0 


WRITE FOR DESCRIPTIVE DATA TODAY! 


G. H. LELAND, INC. 


123 WEBSTER ST., DAYTON 2, GHIO 


stroke. 








20 TO 200 D.P. 


SEND YOUR PRINTS FOR QUOTATION 





SPURS e 
STRAIGHT BEVELS * 
CLUSTER GEARS @ RACKS @ INTERNALS ® ODD SHAPES 


HELICALS e WORM AND WORM GEARS 


LEAD SCREWS e RATCHETS 






IN GEARS 


1035 PARMELE ST. 


ROCKFORD, ILLINOIS 
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A-C D-C Univ Synch, 
Miniature Timing Motors, Geared x Ye 
Subfractional, Under 1/20 Hp. B Cc D E 
—— — 
Fractional, 1/20, % ip. F G H J 
Integral, 1 to 744 Hp. K L a 
a 7 cc 
Integral, Over 74% Hp. N Oo Ss P 
re = | 
Gearmotors Q R T 
Generators U Vv =). 
, en ee ee ee “i, ie | 
Low Voltages (Under 110) Y Zz & 
ACEC Electric Corp., 40 E. 49th, New Howard Industries, Inc., Dept. EM-19, 1769 
York 17, N. Y. (BCDFHKNPQ) State, Racine, Wis. (ABCDEFGHQR?. 
—-, nates Co., Columbus 16, UVYZ) 
nio (B) Jack & Heintz, Inc., 7620 
Ais Co., Louis, Milwaukee 7, Wis. Cleveland 1. Ohio (PK) Drosww. 
(KLNOQRV) Kearfott Co., Ine., 1378 Main Ave., Our 
American Electric Motors, 4811 Anaheim- ton, N. J. (UY) (Servo) 
Telegraph Rd., Los Angeles 22, Calif. Lamb Electric Co., Kent, Ohio (BCDEP 
(BFKNQU) GHJQRSZ) 
Baldor Electrie Co., 43853 Duncan Ave., Leland Electric Co., Div. of American 
St. Louis 10, Mo. (FGKLN) Machine and Foundry Go., Dayton |. 
Barber-Colman Co., Dept. L, 1408 Rock, Ohio (FGKLNOUY) 
Rockford, Ill. (BCE\4) Marco Industries, Inc., 788 Terrace Bivg., 
Bodine Electric Co., 2256 W. Ohio, Chi- Depew, N. Y. (BCFHY) 
cago 12, Ill. (ABCDEFGHJQRTYZ&) Master Appliance Mfg. Co., Bridge & Op. 
Bogue Electric Manufacturing Co. 54 Iowa tario, Racine, Wis. (CDGH) 
Ave., Paterson, N. J. (FGJKLMNOP- Master Electric Co., Dayton 1, Ohio 
UVWw) (FGIKLMNOPQRTUVW) 
Bristol Co., Waterbury 20, Conn. (AX) Motoresearch Co., 1600 Junction Ave., Rg 
Century Electric Co., 1806 Pine, St. cine, Wis. (BQY) 
Louis 3, Mo. (FGKLNOQR) Oster Manufacturing Co., 


Cramer Co., Inc., R. W., 
brook, Conn. (A) 
Delco Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 
Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J. (BCFHKNV) 
Doelcain Corp., Soldiers Field Road, Bos- 
ton 35. Mass. (Servo) 
Doerr Electrie Corp., 4th Ave., 
Cedarburg, Wis. 
383 Central 
(ABEFJQTU) 


Box 8, Center 


510 N. 
(FGKL) 
Devices, Inc., 
Dover, N. H. 


Eastern Air 
Ave., 


Electro Engineering Products Co., Ine., 
mS Lake, Chicago 10, Ill. (BCD- 
"VX) 

Elliott ©o., Industrial Motor Div., Bldg. 
48, Jeannette, Pa. 

Emerson Electric Mfg. Co., St. Louis 21 


Mo. (FGJIKLMQR) 
Fairbanks-Morse & Co., 
Ave., Chicago 5, IIL (FKNOPQUVWY) 
Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 
Ford Instrument Co. 31-10 Thompson Ave., 
Long Island City, N. Y. (FYU) (Servo) 
General Electric Co., Apparatus Div., 
Schenectady 5, N. Y. 
(BCDEFGHJKLMNOPQRSTU VWYZ&) 


General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 


600 S. Michigan 


dae (BCFGHUVYZ&) (Berne i 
chro) 


Packard Electric Div., General Motor 
Corp., Warren, Ohio (FG) 


Palmer Electric Mfg. Co., Sub. of Lead 
Corp., 6629 Bear Ave., Bell, Calif, 
Peerless Electric Co., 1415 W. Marks, 


Warren, Ohio (FGKLN) 
Pesco Products Div., Borg-Warner Corp., 
24700 N. Miles Rd., Bedford, Ohio 

(CGLZ) 

Rae Motor Corporation, P.O. Box 291, Re- 
cine, Wis. (BCDFGHYZ&) 

Reliance Electric & Engineering Co., 1064 
Ivanhoe Rd., Cleveland 10, Ohie 
(FGKLNOV) 

Rea) Electric Co., Alhambra, Calif, 

( 

Robbins & Myers, Inc., Motor Diy. 
Springfield 99, Ohio (BCDEFGJENU) 

Scruggs Co., Loyd, Festus, Mo. (BCDYZ&) 

Servo Corp. of America, New Hyde Park, 
N. Y¥. (Servo) 

Servomechanism, Inc., 500 Franklin Ave. 
Garden City, L. L, N. Y. (Servo) 

Soreng Products Corp.. as Soreng Ave. 
Schiller Park, Til. (F 

Star-Kimble Motor Div. of Miehle Print- 
ing Press & Mfg. Co., 

.. Bloomfield, N. J. 

Sterling Electric Motors, Inc., 5401 Ans- 





Hansen Mfg. Co., Inc., Princeton 3, Ind. heim-Telegraph Rd., Los Angeles 2%. 
(ABCEVX YZ) Calif. (FKNQ) 

Haydon Co., A. W. 234 N. Elm, Water- Transicoil Corp., 1346 Suburban Staties 
bury 20, Conn. (CXZ) Bidg., Philadelphia 3. Pa (Servo) 
Haydon Mfg. Co., Inc., 2536 Elm, Tor- U. 8S. Electrical Motors, Inc., Los Angelm 

rington, Conn. (ABCYZ) 54, Calif. (FKNQY) 
Heinze Electric Co., 685 Lawrence, Lowell, Wagner Electric Corp., 6454 Plymouth 
Mass. (BCDFZ) Ave., St. Louis 14, Mo. (FGKLNYZ) 
Holtzer-Cabot Motor Div., National Pneu- Wesche Electric Co., B. A., 1626 Vine, 
matic Co., Ine. 125 Amory, Boston 19, Cincinnati 10, Ohio (FGKLNOZ) 
Mass. (ABCEFGHIQUVYZ) Westinghouse Electric Corp., Gateway Cen- 
Hoover Co., Electric Motor Div. 123 ter, Bldg No. 3. 401 Liberty Ave, 
Brook Ave., N. Plainfield, N. J. (PK) Pittsburgh 22, Pa. (BCDEFGHIJKLM 
NOPQRSZ&) 
OVENS, INDUSTRIAL PANELS, SHEET STEEL. See Cabinets 
Insulation and Wires, Inc., 3435 Chouteau Sheet Metal. 
Ave., St. Louis 3, Mo PAPER. INDUSTRIAL 
PACKAGING. See Boxes and Crates; Con- Os pan or Inc., 88 Purchase, 
tainers. Packaging and Shipping. Hollingsworth i Vous Co., East Walpole 
Mass. 
PACKINGS. See Gaskets Mosinee Paper Mills Co., Dept. EM 
PAINTS. See Lacquers, Enamels, Paints Mosinee, Wis. 


and Varnishes. 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8S. Second, 
waukee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 
Hawthorn, Hartford 6, Conn. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

~—_ Signal Corp., 


Mil- 
103 


202 20th, Moline 1, 


Gemco Electric Co., 25681 W. 8 Mile Rd., 
Detroit 19, Mich. 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Tren 
ton, N. 
Mullenbach Electrical Manufacturing Co., 
2300 E. ?7th, Los Angeles 58, Calif. 
Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. 

Westinghouse Electric Corp., 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Ill. 


Sales 


yateway Cen- 


PANELS, DIAL. See Dials and Panels. 


West Virginia Pulp and i pe 230 
Park Ave., New York 17, N. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 


Continental-Diamond Fibre Co., Newarb 
13, Del. 
Cottrell Paper Co., Inc., 88 Purchase 


Fall River 1, Mass. 

Dobeckmun Co., 3301 Monroe Ave., Cleve 
land 13, Ohio 

General Electric Co., Chemiral Div. 
1 Plastics Ave., Pittsfield, Mass, 

Hollingsworth & Vose Co., East Walpole. 
Mars 

Insulation and Wires, Inc., 3435 Choutesu 
Ave., St. Louis 3. Mo. 

Insulation Manufacturers Corp., 565 W 


Washington Blvd., Chicago 6, Tl. 
Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co.. 
9 Argyle Terrace, Irvington 11, J. 
Johas-) Manville, Box 60. New York 16 
Mica , ae Co., Schenectady 1, N.Y 
Mosinee Paper Mills Co., Dept. EM. 
Mosinee, Wis 
National Vulcanized Fibre Co., 
ton 99, Del. 
Natvar Corp., 
bridge, N. J. 
Spaulding Fibre Co., 
= = 


West Virginia Pulp and Paper Co., 288 
Park Ave., New York 17. 7 


Wilming- 
207 Randolph Ave., Woot 
Inc., Tonawands. 


— 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 233 


ELECTRICAL MANUFACTURING 





ee see SFr Sse FERS S 


27 fea? 


Newark 


Cleve 


ING 


Beeeeiaas 
Beal 


eeeeea 


eeean. 





ASSEMBLING an RB&W high-strength bolt on Hewitt-Robins’ new Eliptex vibrating machine. 


Standardizing on high-strength bolts 
saves Hewitt-Robins 25% —improves product! 


Take a hard look at your fastening operations and you may 
find you will save a lot by using standard high-strength bolts instead 
of expensive specials. 

Using a standard RB&W high-strength bolt plus a heavy semi- 
finished nut with two hardened washers, Hewitt-Robins is getting 
these advantages and savings on vibrating machines: 1. Saving 25% 
in yearly fastener cost. 2. Eliminating situations requiring body- 
bound connections with attendant reaming operations. 3. Elimi- 
nating all special, finished bolts with varied thread lengths and also 


_ all special lock nuts. 4. Eliminating procurement problems and slow 


delivery of specials. 5. Reducing nut and bolt inventory. 6. Obtain- 
ing better performance and lower maintenance on units. 

The RB&W product has 22 to 3 times the clamping force of the 
previous fasteners. Thus the assembled connection is better able 
to withstand severe vibration. 

Maybe your operation doesn’t give fasteners as hard a time as 
vibrating equipment, but it pays to look into the savings you can 
expect from specifying standards instead of specials. RB&W has the 
answers to your questions. 





DETAIL VIEW of Hewitt-Robins vibrator, showing RB&W 
high-strength bolts which must resist shear stress as well 
as vibration. 48 


See our insert on high-strength bolts in Sweet’s Architectural and Industrial Construction Files. 





RUSSELL, BURDSALL & WARD 


109 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


Plants at: PORT CHESTER, N.Y.; CORAOPOLIS, PA.; ROCK FALLS, ILL; LOS ANGELES, CALIF. Additional sales offices at: ARDMORE (PHILA.), PA.; 
PITTSBURGH; DETROIT; CHICAGO; DALLAS; SAN FRANCISCO. Sales agents at: NEW ORLEANS, DENVER, SEATTLE. Distributors from coast to coast. 
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what helps 


a diesel 


“deliver”? 





lighter, 
thinner, 
stronger 


ASBESTON tapes 


for heat and vibration- 
resistant electrical windings 


The electrical equipment in a 
diesel engine has to withstand in- 
tense heat and constant vibration. 

Asbeston tapes—made from 
natural asbestos fibers—are 
specified for diesel application because they 
give outstanding heat resistance. They’re 
unharmed by vibration. And, with their 
high strength and thinness, they make 
possible tighter, durable and more 
uniform windings. 

If your electrical windings call for heat | 
and vibration resistance, as well as high 
insulating efficiency, specify Asbeston. 

Available in widths from 1%” to 1144” 
inclusive, ‘‘thinnesses’’ of .010 and .015. 


ASBESTON® 


US.ROVAL 
Sabri ; 


UNITED STATES RUBBER COMPANY 













For more information, 
write address below. 


Textile Division — 


UNITED STATES RUBBER COMPANY 


1230 Avenve of the Americas « Rockefeller Center, New York 20, N.Y. 
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PAPER, PHOTOGRAPHIC REPRO- 
DUCTION 


Bruning Co., Inc., 


Ave., Chicago 41, 1 
Eastman Kodak Co., Rochester 4, N. Y. 


PAPER, TRACING. See 
and Paper. 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich Hopper Units) 


Segal, Edward, 72 Spring, New York 12, 
N. Y 


Charles, 4700 Montrose 
il 


Tracing Cloth 


Syntron Co., Homer City, Pa. 


PERFORATED METALS 


Rigidized Metals Corp., 7323 Ohio, Buf- 
fan 3, MN. YX. 


(Vibrator) 


PERMANENT MAGNETS. See 


Permanent 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 20 
Conn. 

Mallory & Co., Inc., P. R., 
6, Ind. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y 


Magnets, 


Indianapolis 


Seymour Manufacturing Co., Seymour 
Conn 

Waterbury Rolling Mills, Inc., Waterbury 
Conn. 


PHOTOELECTRIC CELLS and TUBES 


Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn, 

General Electric Co., Electronics Div., 
Thompson Rd., Syracuse, N. Y 

International Rectifier Corp., 1521 Grand 
Ave., El Segundo, Calif. 

Standard Piezo C« Carlisle, Pa 

Vickers Electric Div., Vickers, Inc., 180 
Locust, St. Louis 3, Mo. 


PHOTOELECTRIC CONTROLS 


Bristol Co., Waterbury 20, Conn 
General Electric Co., Apparatus Sales 

Div., Schenectady 5, N. Y. 
W. Belmont Ave., 


Mercoid Corp., 4227 
Chicago 41, Ill 
Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 

Pittsburgh 22, Pa. 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 
PILLOW BLOCKS. 


See Blocks, Pillow. 


PINS, COTTER and LOCK. See Fasteners. 


PINS, SEAMLESS 
stead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn 


PLASTICS, COLD MOLDED and 
INORGANIC. See Ceramics. 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 


Alden Products Co., 1125 N Main, Brock 
ton 64, Mass. 

American Insulator Corp., New Freedom 
Pa. 

Anchor Plastics Co., Inc., 36-36 36th, 


Long Island City 6, N. Y. 
Asbestos-Textile Div., Raybestos-Manhat 
tan, Inc., Manheim, Pa 
Barber-Colman Co., Dept. K, 1403 Rock. 
Rockford, Tl 


Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, 
Continental-Diamond Fibre Co., Newark 


13, Del 
Crane Packing Co., 1824 
Chicago 13, Il. 


Cuyler Ave., 


Davies Molding Co., Harry, 1428 N 
Wells, Chicago 10, Ill. 

Dayton Rogers Mfg. Co., Minneapolis 7, 
Minn. 

Erie Resistor Corp., Plastics Div., Erie 
Pa. 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 
Garlock Packing Co., Palmyra, N. Y. 


General American Transportation Corp., 
Plastics Div., 135 S. La Salle, Chicago 
90, Til 

General Electric Co., Chemical Div., 1 


Plastics Ave., Pittsfield, Mass. 
Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11. N. J 

Kuhn & Jacob Molding and Tool Co., 
1204 Southard, Trenton 8, N. J 

Kurz-Kasch, Inc., 1419 S. 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y. 

Micalite Plastics Co., 181 Wythe Ave., 
Brooklyn 11, N. Y 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

Polymer Corp. of Pennsylvania, Reading, 


Broadw ay, 


Pa. 
nigerian Co., 2799 Lake, Melrose Park, 
ll 


Rogan Brothers, 
Skokie, III. 
Ryerson & Son, Inc., 

ll 


8027 N. Monticello Ave 
Joseph T., Chicago, 


Til. 
Sinko Mfg. & Tool Co., 3135 W. Grand 
Ave., Chicago 22, Ill 
Spaulding Fibre Co., Tonawanda, N. Y. 
Taylor Fibre Co., Norristown, Pa. 
U. 8. Gasket Co., Camden 1, N. J. 





Westinghouse Electric Corp., Ga 
; , te 
ter Bldg. No. 3, 401 Liberty” 
Pittsburgh 22, Pa ve., 


PLASTICS—MOLDING. LA 
CASTING and EXTRUSINATING. 
COMPOUNDS 


Alkyd Molding Compound 


Cellulose Acetate (T) 
Cellulose Nitrate (A) 
Epoxy Resins im) 
Ethyl Cellulose (U) 
F luorocarbons (B) 
Melamine - Formaldehyde (P) 
Methyl Methacrylate ib 
Nylon (G} 
Phenolics (E) 
Plastosols, Vinyl (Dy 
Polyethylene (H) 
Polyester Resins ( 
Silicone Resins - 
Styrenes (F) 
Urea Formaldehyde (J) 
Vinyl Acetal (L 
Vinyl Alcohol (K) 
Vinyl Chloride (V) 
Vinyl Chloride 

Vinylidenechloride , 
Vinyl Chloride Acetate 7 
Vinylidene Chloride (N) 


American Cyanamid Co., 33 D. “| 
Plaza, New York 20, N. + ae 
Bakelite Co., A Division of Union Car 
bide & Carbon Corp., 300 Madison Ave 
New York 17, N. Y. (EFHJMQUY) ~ 
Barrett Div Allied Chemical & Dye 
Corp., 4 Rector, New York 6, N. ¥ 
Borden Co., Chemical Div., 5000 Summer- 
dale Ave., Philadelphia 24, Pa. (gf) 
Celanese Corp. of America, Dept. 5-K 
290 Ferry, Newark 5, N. J. > 
Dow Chemical Co., Plastics § 
444T-1, Midland, Mich. (F) ™ & 
Dow Corning Corp., Dept., AET-23, Mia- 
land, Mich. (S) 
du Pont de Nemours & Co., Inec., E. 1 
Polychemicals Dept. 350 Fifth Ave 
New York 1, N. Y¥. (ADGKLPR) ~ 
Durez Piastics & Chemicals, Ine., 131) 
Walck Rd., North Tonawanda, N, Y 
(E) (Casting Resins) 
General Electric Co., Chemical Diy., 1 
Plastics Ave., Pittsfield. Mass. (EFQS) 
Glastie Corp., 1823 E. 40th, Cleveland 3 
Ohio (Q) ; 
Goodrich Chemical Co., B. F., Dept. GH- 
6 Rose Bldg., Cleveland 15, 
(INVW) saa 
Kellogg Co., M. W., Chemical Mfg. Div., 
Danforth Ave., Jersey City 5, N. J. (P) 
Koppers Co., Inc., Chemical Division 
Dept. EM114, Pittsburgh 19, Pa. (AP) 
Minnesota Mining & Mfg. Co., St. Paw 
6, Minn. 
Monsanto Chemical Co 


Plastics Div., 
2401, 


Springfield 3, Mass 


Pittsburgh Plate Glass Co.. Fiber Glass 
Div., 1 Gateway Center, Pittsburgh 22, 


Pa 
Polymer Corp. of Pennsylvania, Reading 
Pa. (GP) 
Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Tl. (CEJ) 
Shell Chemical Corp 500 Fifth Ave 
New York 36, N. Y. (1) 
U. S. Rubber Co Rockefeller Center 
New York 20, N. Y. 


PLASTICS, SHEETS, RODS and TUBES 


Aircraft-Marine Products, Inc., Amplifilm 
Div., 2100 Paxton, Harrisburg, Pa. (Di- 


electric Sheets) 

Campco Div.. Chicago Molded Products 
Corp., 2717 N. Normandy Ave., Chi- 
cago, Ill. (Sheets only) 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co., 
13. Del. 

Fastman Kodak Co., Rochester 4. N. Y 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield. Mass 

Glastic Corp., 1823 E. 40 St., Cleveland 
3. Ohio 

Insulation and Wires, Inc., 
Ave., St. Louis 3, Me. 

Insulation Manufacturers Corp. 545 W 
Washington Blvd., Chicago 4. Ti. 

Mica Insulator Co., Schenectady 1. N. ¥ 

National Vulcanized Fibre Co. Wilming- 
ton 99, Del. 

Polymer Corp. of Pennsylvania, Reading 
Pa 

Resinite Corp.. Div. of Precision Paper 
Tube Co 2035B W. Charleston. Chi- 
eago 47. Til 

Ryerson & Son, Inc 
Til 


Newark 


3435 Chouteau 


Joseph T.. Chicago 


Spaulding Fibre Co. Inc., Tonawanda 
mk 

Stone Paper Tube Co Ine.. 900-922 
Franklin, N. E., Washington 17. D. C. 

Taylor Fibre Co Norristown, Pa. 

Westinghouse Flectric Corp.. Gateway 
Center, Bldg. No. 3. 401 Liberty Ave 


Pittsburgh 22, Pa 


PLATINUM and PLATINUM PROD- 
UCTS. See also Contacts. 


Baker & Co. Inc., 113 Astor, Newark 5, 
N. 4. 

Brainin Co 
Vernon, N. Y 

General Plate Div.. Metals and_ Controls 


Corp., 412 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 
— =. 


Hartford 1, 


C. §S., 318 Washington, Mt 


Ney Co., J. M., 371 Elm 
Conn. 


PLIERS and CUTTERS, WIRE 
Klein & Sons, Mathias, 7200 McCormick 
Rd., Chicago 45, Ill 
a 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 233 


ELECTRICAL MANUFACTURING 


For superior printed 


or etched circuits 


use copper-clad 


INSUROK T-725 
1 V4 \ 44 and T=812 


plastic laminates 







For printed circuits, the important consideration is the 
laminate base since other characteristics are often similar. In 
buying printed circuits, therefore, it pays to insist on the best 
—INSUROK T-725 or T-812—because of their outstanding 
electrical properties which remain remarkably stable under 
repeated temperature and humidity cycling. 


me ASK FOR BULLETIN Laminated INSUROK Grades T-725 and T-812 have 
: ON COPPER-CLAD made history ever since they were first introduced to the elec- 
tronics industry. Possessing a unique combination of proper- 


hal 4 Sh! & wu x re) ~ P ties, they have been used successfully for many years in critical 


high-frequency applications. 


INSUROK T-725 and T-812 have high physical strength 
and low cold flow, and are readily punched into intricate 
shapes. Richardson also furnishes copper-clad INSUROK in 
many other grades, in addition to T-725 and T-812. 


Experienced Richardson engineers will gladly assist you 
in the selection and application of copper-clad INSUROK... 
write or phone your nearest Richardson sales office today. 


he RICHARDSON COMPANY 


FOUNDED 1858 
ormick 2799 Lake Street, Melrose Park, Illinois (Chicago District) 


—— 
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QUALITY-CERVICE-PRICE 
You get all tuve when you ApeciLy 


AKRON PORCELAIN 


i... 





A modern plant with years of engineering 
know-how to meet your individual requirements. 
Send us your blue prints and specifications. 


AKRON PORCELAIN CO. 


AKRON 14, OHIO 


2725 CORY AVENUE « 







ce 


ELECTRICAL 


CONTACTS 


PRECISION SERVICE .. . 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention 


Extra KNOW-HOW 


for your specific design problems 


LAMINATED AND INLAID METALS 
METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


C. $. BRAININ CO. 
318 Washington Street, Mt. Vernon, N. Y. 
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PLUGS and RECEPTACLES 


Alden Products Co., 1125 N. Main, Brock- 
ton 64 


American 


Mass 
Phenolic 


Corp., 1830 S. 54th 
Ave., Chicago 56, Ill 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn 

Autumatic Elecuwic Sales Co., 1033 W 
Van Buren, Chicago 7, Ill 

Bilden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Cannon Electric Development Co., Dept 
= ee Humboldt, Los Angeles 31, 
ali 

Constantin & Co., L. L., Rt. 46 & Frank 
lin Ave., Lodi, N. J. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

| Crouse-Hinds Co., Syracuse 1, N. Y. 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 

usbell, Inc., Harvey, Bridgeport 2, 
onn, 

Johnson Co., E. F., 204 Second Ave., S. W 
Waseca, Minn 


Jones Div., Howard B. Cinch Mfg. C . 
Chicago 24, TL. Te 


Joy Manufacturing Co., 


Henry W. Oliver 
Bidg., Pittsburgh 22, Pa. 


Packard Electric Div., General Motors 
Corp., Warren, Ohio 
Pass & Seymour. Inc., 


Solvay Station, 


Syracuse 9, N. Y. 
1388 N. Kostner Ave., 


Pyle-National Co. 
Chicago 51, Ill 


Psrzmid Instrument Corp Lynbrook, 
Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 


born, Mich. 
Reyal Electric Co., Inc., Pawtucket, R. I. 


Switchcraft, Inc., 1828 N. Halsted, Chi- 
cago 22, Ill. 

U. _S. Rubber Co., Rockefeller Center, 
New York 20, N. Y 


PLUGS, EXPANSION 


Wrought Washer Mfg. Co 


U 2200 So 
Milwaukee 7, Wis. 


Bay 


PNEUMATIC MOTORS. See Motors, Air. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co.. Grand Haven, Mich. 


PORCELAIN. See Ceramics 


POSTS, BINDING 


3ead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. 
Superior Flectric Cc 


83 Laurel, 
Conn 


Bristol 


POTENTIOMETERS. See also Rheostats 
Allen-Bradley Co., 


1316 S. Second, Mil 
waukee 4, Wis 
Bourns Laboratories, 6135 Magnolia Ave., 
Riverside, Calif. 
Bristol Company, Bristol, Conn 


Clarostat Mfg. Co., Inc., Dover, N. H. 

DeJur Amsco Corp., 45-01 Northern Bivd., 
Long Island City 1, N. Y. 

Helipet Corp., Div. Beckman Instruments, 
Inc., South Pasadena, Calif. 

Ohmite Manufacturing Co., 3613 Howard, 


Skokie, Tl. 

Stackpole Carbon Co., St. Marys, Pa. 

TAGliabue Instruments Div., Weston 
Electrical Instrument Corp., 614 Fre- 


linghuysen Ave., Newark 5. N. J. 
Wheelco Instruments Div.. Barber-Colman 


Co., 1403 Rock. Rockford, ™M 
POTS and LADLES, MELTING 
General Electric Co Apparatus Sale 

Div Schenectady 5. N. Y 
Vulean Electric Co., Danvers 2, Mass 


| POWDERED METAL PRODUCTS. See 


also Bearings and Bushings; Contacts 
Amplex Div. of Chrysler Corp., Dept 
E-11, 6501 Harper, Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 
Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Moraine Products Div. of General Motors, 
Dayton, Ohio 


Stackpole Carbon Co., St. Marys, Pa 
(Tron Cores) 

Superior Carbon Products Inc., 9114 
George Ave.. Cleveland 4, Ohio 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich 

POWDERS, METAL 
Antara Chemicals Sales Div. General 
Analine & Film Corp 435 Hudson, 
New York 14, N. Y¥ 

Handy & Harman, 82 Fulton, New York 
38, N. Y. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 

POWER SUPPLY UNITS 
American Television & Radio Co., St 
Paul 1, Minn 

Avion Instrument Corp., 299 Highway No. 
17. Paramus. N. J. 

Fansteel Metallurgical Corp., North Chi- 


cago, TIl. 
Federal Telephone and Radio Corp., 
Passaic Ave., BE. Newark, N. J 


900 


| 
| 


Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif. 
Mallory & Co., Inc., P. R., Indianapolis 





Ind. 


| - 


Raytheon Mfg. Co., Equipment Bales Diy. 


Dept. 6120-EM, Waltham 54, Mass 
Servo Corp. of America, Inc., New Hyde 
Park, N. Y¥ 
Superior Electric Co., 83 Laurel, Brigtg; 
Copn 
PRE-PLATED METALS Aluminum 
Brass, Copper, Steel, Zine, Sheet ang 
Strip. 
American Nickeloid Co Peru 3, I 
PRESSES, MOLDING. See Molding Mg 
chines, Plastics 


PRINT MACHINES 
Bruning C¢ Charles 


41700 Montrose Ay 
Chicago 41, Ill ’ 


PULLEYS, V-TYPE. See Drives, Belt 

Hate salted as 

fairbanks-Morse & Co., 600 8S. Mic 

Ave., Chicago 5, Ill igen 

Pesco Products Div., Borg-Warner (C--- 
24700 N. Miles Rd Bedford, Chao 

Robbins & Myers Inc Pump Diy 
Springtield 99, Ohio ; 

Secintilla Div Bendix Aviation Corp. 
Sidney, N. Y. (Diesel Fuel) 

PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 8. Second, Mi) 
waukee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 1093 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales 


t Corp., 1033 W 
Van Buren, Chicago 7, Il. 
Crouse-Hinds Co., Syracuse 1, N. Y, 
Cutler-Hammer, Inc., 1264 St. Paul Ave. 
Milwaukee 1, Wis : 
General Electric Co., 
Div Schenectady 5, ? 2 
Micro Switch Div., Minneapolis-Honeywel) 
Regulator Co., Freeport, Il. 
National Acme Co., 176 E. 131st, Cleve 
land 8, Ohio 
Pyle-National Co., 1388 N. Kostner Ave, 
Chicago 51 


Aqperstas Sales 


Ill 
4041 N. Richards, Milwav- 


Square D Co 

kee 12, Wis 

Ward Leonard Wlectric Co 34 South, 
Mount Vernon, N. Y 

Westinghouse Electric Corp Gateway 
Center Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa 

PYROMETERS 

Assembly Products, Inc., Chesterland, Ohie 

Bristol Co., Waterbury 20, Conn 

Servo Corp. of America, New Hyde Park, 
N 


TAGliabue Instruments Div., Weston Elee- 


trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J 
Thermo Electric Co., 109 Fifth, Saddle 
River Township, Rochelle Park P. 0., 
_ 
Wheelco Instrument Div Barber-Colman 
Co., 1403 Rock, Rockford, Ill 
REACTORS. See Transformers 


RECORDER COMPONENTS, MAGNET 
IC. See Instruments 


RECORDERS, COMPUTER 
ments, Electronic 


See 


Instru 


RECORDERS, GRAPHIC 


See Instruments 


RECORDERS, OSCILLOGRAPHIC 
Sanborn Co., Industrial Div., 195 Massa 
chusetts Ave., Cambridge 39, Mass. 


RECTIFIERS, MERCURY ARC 

General Electric Co., Apparatus Sales 
Div.. Schenectady 5, N. Y. 

Westinghouse Electric Corp., 
Center Bldg. No. 3, 401 
Pittsburgh 22, Pa 


Gateway 
Liberty Ave 


RECTIFIERS, METALLIC 
Acme Electric Corp., 3512 Water, Cubs 


N. Y 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, 

Bogue 


Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J 
Bradley Laboratories, Inc., 168 Columbus 


Ave.. New Haven 11, Conn. (Selenium 
& Copper Oxide) 
Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Til. (Selenium) 


Federal Telephone and Radio Corp., 199 


Kingsland Rd., Clifton, N. J. 
General Electric Co., Apparatus Sales 
Div Schenectady 5, N. Y. (Selenium, 


Copper Oxide, Industrial Germanium) 
General Electric Co., Electronics Park 
Syrarvse, N. Y. (Germanium Diode) 
Inet. Div. of Leach Corp., 4441 Sante Fe 

Ave.. Los Angeles 58, Calif. 
International Rectifier Corp., 1521 E 
Grand Ave., El Segundo, Cal. (Seleni 
um) 
Mallory & Co 
Ind 


Inc., P. R., Indianapolis 6 

(Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Semi-Conduetor 
Div.. 251 W. 19th, New York 14 
(Germanium Diode, Selenium) 

Sarkes Tarzian, In Rectifier Div _ Dept 
M-5. 415 N. College Ave., Bloomington 
Ind 

Syntron Co 

Ther Electric 


Homer City, Pa. 

& Machine Works, 114 8 
Jefferson, Chicago 6, Til. (Selenium) 
Viekers Electric Div.. Vickers, Inc., 1808 
Locust, St. Louis 3, Mo. (Selenium) 
Westinghouse Electri Corp Gateway 
Center Bldg. No. 3, 401 Liberty Ave 

Pittsburgh 22, Pa 


See 


REGULATORS, MOTOR SPEED. 
Controllers Motor 


—_——————— 


To: communicate with any manufacturer whose name appears 
| in this issue use READER INQUIRY FACILITY, page 233 
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Another G-E Capaci- 
tor First for the Elec- 
tronics Industry 






DRAWN-RECTANGULAR CASE has no soldered seams, does not depend 
on solder for mechanical strength and effective sealing. 


new... G-E CAPACITORS IN 
DRAWN-RECTANGULAR CASES 


¢ Solderless, double-rolled cover seam 


e Seamless case with standard dimensions 


General Electric is now producing fixed paper-dielectric 
capacitors in seamless, solderless cases with standard 
dimensions that comply with or exceed MIL specifications. 
For complete information contact your G-E Apparatus 
Sales Office or write for Bulletin GEC-809A to Section 
442-24, General Electric Co., Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


FOUR BUSHINGS STYLES are available for applications below 
2000 volts d-c, special skirted bushings for higher voltages. 


DECEMBER 1954 





SOLDERLESS DOUBLE-ROLLED COVER SEAM 


makes a mechanically strong, hermetic seal. 


anaee 





* 


BOTTOM OF CASE IS INDENTED to permit mount- 
ing in inverted position, 





| ¥ y 


UPRIGHT OR INVERTED MOUNTING is possible 
using either spade lug, or footed brackets (above) 





STANDARD CASE SIZES are interchangeable, making it un- 
necessary to change drawings or circuit layouts. 































COPALAM electrical 
insulating material 


¢ Meets all Class B requirements 


Dielectric strength — 600 volts per mil 
Tensile strength — 25,000 Ibs./sq. in. 
Thicknesses from .010 to .025 

An asbestos-glass laminate 


No delamination or fraying 
High impact strength and arc resistance 
Will toke any electrical varnish 


Write for literature and free sample 


Representotives everywhere 


COTTRELL PAPER COMPANY 
88 Purchase St., Fall River, Mass. 


Called “TO 


STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 


PS” By Every User! 





* TOP PERFORMERS 
* TOP QUALITY 
* TOP WORKMANSHIP 


at LOW COST TO YOU! 


SF 


Built for application wherever space limitations, 
long life, fast heat and high efficiency are factors 
in design. 

Millions are now in use as standard equipment in 
America's leading nationally advertised electrical 
appliances. 

Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments. An inquiry, NOW, will prove profitable to 
you! 


THE STILL-MAN COMPANY 


East New York 56, N.Y 














429 164th Street 











REGULATORS, TEMPERATURE. See 
Thermostats. 

REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage. 


aoe paastete Corp., 3512 Water, Cuba 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. 

Avion Instrument Corp., 299 Highway No. 
17, Paramus, N. J. 

Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J 


Burlington Instrument Co., 125 Third, 
Burlington, Iowa. 

Electric Regulator Corp., Dept. bL, Nor- 
walk, Conn. 

General Electric Co., Apparatus Sales, 
Div., Schenectady 5, N. Y 


Raytheon Mfg. Co., Equipment Sales Div.. 
Dept. 6120-EM, Waltham 54, Mass. 
R-B-M Div., Essex Wire Corp., Logans- 
port, Ind. 
Sola Electric Co., 4633 W. 16th, Chicago 

50, Ill. 


Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 

Superior Electric Co., 83 Laurel, Bristol, 
Conn, 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. 

Victoreen Instrument Co., 3800 Perkins 


Ave., Cleveland 14, Ohio 
Westinghouse Electric Corp., Gateway Cen- 


ter, Bldg No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, Ind. 
(Mercury) 

Advance Electric and Relay Co., 2435 N. 


Naomi, Burbank, Calif. 

Allen-Bradley Co., 1816 8. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Assembly Products, Inc., Chesterland, Ohio 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, IIL. 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 


Barber-Colman Co., Dept. L, 1203 Rock 
Rockford, Il. 

Bristol Co., Waterbury 20, Conn. 

Clare & Co., C. P., 3101 W. Pratt Blvd., 


Chicago 45, Ill. 


Comar Electric Co., 3349 W. Addison, 
Chicago 18, Tl. 

Cramer Co.. Inc., R. W., Box 8, Center- 
brook, Conn 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

Durakool, Inc., Elkhart, Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

Electrical Products Corp., 1100 N. Main, 


Los Angeles 12, Calif. 

Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. J. 

Filtors, Inc., 30 Sagamore Hill Dr., Port 
Washington, L. I., N. Y. 

Five Star Co., Plants Place, Plantsville, 
Conn 
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G-V Controls Inc., 8 Hollywood Plaza, 
East Orange, N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y¥ 

Guardian Electric, 1627-P W. Walnut 
Chicago 12, Il 

Haydon Co., A. W.. 234 N. Elm, Water 
bury 20, Conn. 

Haydon Mfg. Co., Inc 2536 Elm, Tor 
rington, Conn 

fHleinemann Electric Co., 99 Plum, Tren- 
ton 2, N. J. (Time delay) 

Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Ill. (Magnetic 
Impulse) 

Leach Relay Co.. 5915 Avalon Blvd., Los 
Angeles 3, Calif 

Magnecraft Electric Co., 1446 W Van 
Buren, Chicago 7, Ill 

Mercoid Corp., 1227 W. Belmont Ave 


Chicago 41. Ill 
Mullenbach Electrical Manufacturing Co., 
2300 E. 27th. Los Angeles 58, Calif 
Phillips Control Corp., A Sub. of Thor 
Corp., 59 W. Washington, Joliet, Ill 
Potter & Brumfield Mfg. Co., Inc., Sub. 
of American Machine & Foundry Co., 


Princeton, Ind 

Price Electric Corp., Church & 2nd, Fred- 
erick, Md 

R-B-M Div Essex Wire Corp., Logans- 
port, Ind 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 
Signal Engineering & Mfg. Co. 273 
Branchport Ave., Long Branch, N. J. 
Square D Co.. 4041 N. Richards, Milwau- 
kee 12, Wis. 

Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 

Sterling Engineering Co., Inc.. Div. of 
American Machine & Foundry Co., 54 
Mill, Laconia, N. F 

Struthers-Dunn, Inc., Lamb’s Rd., Pitman, 
mn. 4. 

Ward Leonard Electric Co., 34 South, 


Mount Vernon, N. Y. 
Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Corp., 


Pittsburgh 22, Pa 
Weston Electrical Instrument 614 
Frelinghuysen Ave., Newark 5, N. J. 
Zenith Electric Co., 152 W.- Walton, Chi- 

cago 10, Til. 























































































REMOTE CONTROLS. Seo 
Stations; Relays and Push Button 
Switches; Controls, Push-Pull. 


RESINS, INSULATING. 
Compounds and Kesins. 


RESISTANCE ALLOYS 


Setoes-Hiaeste Co., Harrison, N. J 
oskins Mfg. Co., 4445 : 
Detroit 8, Mich. lawton Ave, 


Kanthal Corp., 3 Amelia Pl tamf. 
Conn. -% ord, 


RESISTANCE HEATING 
Heating Elements and 


See Varnishes, 


UNITS. 
Units. ©. te 


RESISTANCE LINE CORDS 


General Electric Co., Construct 
rials Div., Bridgeport 2, — ite 


RESISTANCE WIRE. 

a o0 See Wire, Resist- 
RESISTORS, INSTRUMENT and RADIO 
Aerovox Corp., New Bedford 


» Mass, 
Allen-Bradley Co., 1316 8. Secon 
waukee 4, Wis. 4, Mil. 


Amperite Co., 561 Broadway, New 
2 Type) = 


Arnhold © og I 
nhold Ceramics, Inc., 1 
York 22, N. ¥. E. Sith, New 


Clarostat Mfg. Co., Inc., Dover, N. H 
quring Stes wes. Corning, N.Y ; 
“utler-Hammer, Inc., 1264 St. : 
; Mibveutee , Wis. “ Foul do, 
dale Products Inc., 1306 28th Ave, 

bus, Nebraska oa. Cle 
—. Co., 176 Central Ave., Newark 4 


Erle Resistor Corp., Electronics Div., Erie. 


a. 
Hardwick, Hindle, Inc., 40 H 
ark 5, N. J. man, 
as ag & Co., Inc., P. R., Indianapolis 
» said. 


Milwaukee Resistor Co., 706 W. 
Ave., Milwaukee 4, Wis. vest 
Cite Mfg. Co., 3613 Howard, Skokie, 


Sprague Electric Co., 307 Marshall, North 

- a. a? - 

Square DO. . 1 N. Richards, * 
kee 12, Wis. . 

Stackpole Carbon Co., St. Marys, Pa, 

Tru-Ohm Products, Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Milwau- 
kee Ave., Chicago 18, Ill. 


Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio 
Ward Leonard Electric Co.. 34 South. 


Mount Vernon, N. Y. 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave.. Newark 5, N. J 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Ce., 1316 8S. Second, . 
oo 4, big = 

Cutler-Hammer, Inc., 1264 St. Paul 
Milwaukee 1, Wis. “= 

Dale Products Inc., 1306 28th Ave., Colum- 
bus, Nebraska 

Oe. Co., 176 Central Ave., Newark, 

Erie Resistor Corp.. Electronics Div., Erie, 


General Electric Co., Apparatus Sales 
Div., Sehenectady 5, N. Y¥ 

Hardwick, Hindle, Inc., 46 Hermon, New- 
ark 5 J 


Mallory & Co., Inc., P. R., 

6 nd 

Milwaukee Resistor Co., 706 W. Virginia 
Ave.. Milwaukee 4, Wis. 

Mullenbach 
2300 E 


Indianapolis 


Electrical Manufacturing Co.. 
27th, Los Angeles 58, Calif. 


eae Mfg. Co., 3613 Howard, Skokie, 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Tru-Ohm Products Div. of Model Engi- 
neering & Mfg. Co., Inc., 2806 N. Mil- 
waukee Ave., Chicago 18, II. 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 


RESOLVERS. See Servomechanisms. 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Amperite Co., 561 Broadway, New York 
12, N. Y¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

DeJur Amsco Corp., 45-01 Nerthern Blvd., 
Long Island City 1, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 

Y. J 


ark 5, N 

ar ag & Co., P. B., Indianapolis 
6, Ind. 

Ciao Mfg. Co., 3613 Howard, Skokie, 
ll 

Rex Rheostat Co., Baldwin, N. ¥ 


Tru-Ohm Products Div. of Model Engl- 
neering & Mfg., Inc., 2800 N. Milwau- 


Inc., 


kee Ave., Chicago 18, Ill. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co,, 1316 8S. Second, Mil- 
waukee 4 Jis. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Co., Apparatus Sales 


General Electric 


Div., Schenectady 5, N. Y. 
Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J 


» Bee ae 
Mullenbach Electrical Manufacturing Co., 


2300 E. 27th. Los Angeles 58, Calif. 
National Electric Controller Co., 


Glenwood Ave., Chicago, Ill. 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 233 
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Sales 


- ae WHATEVER YOU NEED... 
=a oe WHEN YOU NEED THEM! 


co Garrett carries millions of standard and special washers in stock 


Kok, ready for immediate shipment. Garrett engineers are ready to aid 


you in solving any problem you may have involving the application 7 


North 


Eng. a of washers. 
Bi Each and every Garrett Washer is precision made of the finest 
quality metal. Whatever the size or specification every washer is 
held to the most exacting tolerances . . . everyone must meet our 
rADIO rigid ‘quality control’’ standards. 
be a Garrett Washers are made of carbon steel, spring steel, stainless 
a | steel, brass, bronze, monel metal, aluminum, Alclad and copper. 
: Can be plated with zinc, cadmium, nickel, brass, chrome . . . or 
Bivd., — parkerized. 
,New | (ttm For everything in washers YOU CAN’T BEAT GARRETT! Write 


napolis 7 i. for the new descriptive folder for identifying and specifying all 
Skokte, : types of washers. Manufactured by 


ee BN : GEORGE K. GARRETT CO., INC., PHILA. 34, PA. 


d, Mil- 


.. H 
yl Ave., 


n Bivd., 
5 Sales 
n, New- 
ng Co., 


“alif. 
-, 7070 


MANUFACTURERS OF THE WORLD’S MOST COMPLETE LINE OF 
LOCK WASHERS AND FLAT WASHERS 








«LOWER THE 
eS 


SET RIVETS 


FAST 


2 at a time with the 


A 


" 2 ] re . 

With every press on 

foot pedal Model 214 

Chicago Double Rivet Setter 

automatically feeds, inserts and 

clinches two rivets. 14-inch throat 
accommodates large assemblies. 

Handles %,4" diameter or smaller 

steel tubular rivets—lengths to 

¥%". Quick Change Rotary Type 

Hoppers and Raceways permit a 

5-minute changeover to rivets of 

different size. Adjustable anvils 
and riveting centers add to versa- 
tility. For help with fastening 
problem...send sample assembly 

(or a blue print) for free fasten- 

ing analysis. 

FREE CATALOG contains valuable en- 
gineering information and rivet specifica- 
tions plus illustrated descriptions of 26 
Chicago Automatic Rivet Setters. 


wet & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (Zusck) Illinois 
Branch Factory: Tyrone, Pa. 
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UNIMAX 
WL snap-acting switch 


One-piece contact-and-terminal members, pre-posi- 
tioned and held by the molded phenolic case provide a 
low-cost assembly that cuts your switch costs and assures 
minimum losses in the switching circuit. 


And quick-connect terminals, standard in modern 
wiring harnesses, speed up your wiring — for further savings. 


Rated at 15 am». 125/250 volts a-c. 


Write today for data sheet. 


UNIMAX 


VISION OF THE W. L 


2, 


460 WEST 34th ST. 


MAXSON CORPORATION 
NEW YORK 1, N. Y. 
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Ohmite Mfg. Co., 3613 Howard, Skokie 


Lil 

Kkex Rheostat Cc Baldwin, N. Y. 

superior Kilectric Co., 83 Laurel, Bristol 
Conn. (Light Dimming) 

fru-Ohm Products Div. of Model Engi 
neering & Mfg., Inc., 2800 N. Milwau 
kee Ave., Chicago 18, Ill 

Ward Leonard Electric Co., 34 
Mount Vernon, N. Y 

Westinghouse Electric Corp., 
ter, Bldg. No. 3, 401 
Pittsburgh 22, Pa. 


RIGIDIZED METALS 
(Ferrous, Non-Ferrous, Sheets & Strips) 


Rigidized Metals Corp., 7323 Ohio, Buf 
falo 2, N. Y 


South 


Gateway Cen- 
Liberty Ave., 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 12 Fore Attleboro, Mas 
(Precious Metal) 

Graphite Metallizing Corp 1059 Nepper- 
han Ave., Yonkers, N 

{mproved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. I 

Makepeace Co., D. E., Div. of Union Vlate 
& Wire Co., Attleboro, Mass 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 

Nippert Electric Products Co., 1759 W 
Mound, Columbus 23, Uhio 

P M Industries, Inc., 272 Fairfield Ave., 
Stamford, Conn. 

Toledo Commutator 
Owosso, Mich. 

Triple ‘‘M’’ Electronents Div., 
Molding & Mfg. Co., 4030 W 
Ave., Chicago 39, Ill 

Wesche Electric Co., B. A., 1626 Vine 
Cincinnati, Ohio 


RINGS, RETAINER and SNAP 


Associated Spring Corp Bristol, Conn 

Garrett Co., Inc., George K., Philadelphia 
34, Pa. 

National Lock 
N. J. 

U. S. Gasket Co., Camden 1, N. J 

Waldes Kohinoor, Inc 47-16 Austel Place, 
Long Island City, N 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Beliwvod, Ill 
Milfora Rivet & Machine Co., 

Conn. 


Co Ss Chestnut 
Midwest 
Fullerton 


Washer Co., Newark 5, 


Milford 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 


Acadia Synthetic Products, Div. Western 
Felt Works, 4021-4139 W. Ogden Ave 
Chicago 23, Ill. (Silicone) 

Asbestos Textile Div., Kaybestos-Manhat- 
tan, Inc., Manheim, Pa 

Automotive Rubber Co., 12576 Beech Rd 
at P.M.R.R., Detroit 39, Mict 

Dow Corning Corp., Dept. AEI-23, Mid 
land, Mich. (Silicone) 

Garlock Packing Co., Palmyra, N. Y 

General Electric Co., Chemical Div., } 
Plastics Ave., Pittsfield, Mass. 

General Tire & Rubber Co 
Products Div., Wabash, Ind 

Gosnen Rubber Co., Inc., P.O. Box 517 
Goshen, Ind 

Lord Mfg. Co., Erie, Pa 

Minnesota Kubber & Gasket Co 3630 
Wooddale Ave., Minneapolis 16, Minn 

Roth Rubber Co., 1856 S. 54th Ave., Chi 
cago 50, Ill 

{ s Rubber Co 
New York 20, N. ¥ 

Van Cleef Bros in 7800 
Ave., Chicago 19, Ill 

Williams-Bowman Rubver Co 1945 8. 
54th Ave., Cicero 50, Ill 


Industrial 


Kockefeller Center 


Woodlawn 


SAWS, COMMUTATOR. See Commutator 


Saws and Slotters 


SCRAPER RINGS. See 
& Snap. 


SCREW DRIVERS, 
‘Yools, Portable 


Rings, Retainer 


PORTABLE See 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver C¢ 2817 W 
Fort, Detroit 16, Mich 
Keller Tool Co Grand 

(Pneumatic) 


SCREW MACHINE PRODUCTS. See also 
Fibre; Plastics 

Allmetal Screw Products Co., Inme., 821 
Stewart Ave., Garden City, N. Y 

Aluminum Co. of America, 2090-B Alcoa 
Bidg., Pittsburgh 19, Va 

Blake & Johnson, Waterville 48, Conn 

Chase Brass & Copper Co., Waterbury 20 


Haven Mich 


Conn 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Milford Rivet & Machine Co., Milford, 


Conn 


National Acme Co 176 E. 13l1st, Cleve 
land 8, Ohio 

SCREWS. See Fasteners 

SEALING COMPOUNDS. See Cements 


Insulating & Sealing; Waxes and Com 
pounds 
SEALS and TERMINALS, HERMETIC 


Constantin & Co., L. L., Rt. 46 & Frank 
lin Ave., Lodi, N. J 


Fusite Corp., 6028 Fernview 
cinnati 13, Ohio 
General Ceramics Corp., Keasbey N. J 
General Electric Co Apparatus Se 
. “ - . us § 
Div., Schenectady 5, N. Y. (Glagg = 


Ave., Cin 


ings) 
Kearfott Co., Inc., 1378 Main Ay 

mo 7 e., Clif 
Lundey Associates, 605 Main, w. 

54, Mass ' 
Stupakoff Ceramic Mfg. Co., Latrobe P 
forwico Electronics, In 965 Freling . 

sen Ave., Newark 5, N. J nghuy- 


SEALS, MECHANICAL (Rotary Shaft) 
Crane Packing Co., 1824 
Chicago 13, Ill 
Garlock Packing Co., 


Cuyler Ave. 
Palmyra, N. ¥ 


SEALS, OIL and GREASE 


Garlock Packing Co., Palmyra, N, y 
Gits Bros. Mfg. Co., 1840 8, Kilbourne 
Ave., Chicago 23, Ill 
Syntron Co., Homer City, Pa 
S. Gasket Co., Camden 1, N, J, 


ag Soe tg RECTIFIERS. See Rectifiers 
Metallic 


SEMI-CONDUCTORS 
tors, Etc. 


Automatic Temperature Control Co, 
Pulaski Ave., Philadelphia 44, Pa. a 
General Electric Co Apparatus Sales 
Div., 1 River Rd., Schenectady 5, N, ¥ 
General Electric Co., Electronics Diy 
Electronics Park, Syracuse 1, N. YY, — 
International Rectifier Corp., 1521 £. 
Grand Ave., El Segundo, Calif, 
Radio Receptor Co., Inc., Semi-Con 
Div et 19th, New York 11, ny 
taytheon Manufacturing Co., Dept. 
EM, Waltham 54, Mass . 
Westinghouse Electric Corp., Electronic 
Tube Div., Box 284, Elmira, N. Y, 


SERVOMECHANISMS (Controls, Syn. 
chrons, etc.) Also see Motors. 


Automatic Temperature Control Co., Ine. 
9234 Pulaski Ave., Philadelphia 44, Pa 

sristol Co., Waterbury 20, Conn. 

Clifton Precision Products Co., Ine., Clit 
ton Heights, Pa. 

Diehl Mfg. Co., 1192 
Somerville, N. J 

Dvelcam Corp., Soldiers Field Rd., Bos 
ton 35, Mass 

Electric Regulator Corp., 
walk, Conn 

Ford Instrument Co. 
Ave., Long Island City : ; 

Kearfott Co., Ine., 1378 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 

Oster Manufacturing Co., John, Racine, 
Wis 


Servo Corp. of America, New Hyde Park. 
ae 


(Diodes, Transis. 


Finderne Ave. 


Dept. L, Nor 
31-10 Thompson 
N. ¥ 


Servomechanisms, Inc., 
Garden City, L 

Transicoil Corp., 1346 Surburban Station 
Bidg., Philadelphia 3, Pa 


SHAFTS, FLEXIBLE 
U. S. Gasket Co., Camden 1, N. J 


500 Franklin Ave., 
N. ¥ 


SHEAVES. See Drives, Belt. 


SHEET METAL FABRICATORS 

Alden Products ¢ 1125 N Main, Brock 
ton Mas 

Artisan Metal Works Co., 11420 Madison 
Ave Cleveland, Ohio 

Cox Co., H. F., 601 Ottawa Ave., N.W. 
Grand Rapids 2, Mich. 

Geuder, Paeschke & Frey Co., 1525 W 
st. Paul Ave., Milwaukee 1, Wis. 
Hlotfman Engineering Corp., Dept. EM-23 
\noka, Minn. (Terminal and Pull Boxes 


Industrial Equipment Co., 210 Indiana 
Minster, Ohio 
Kirk & Blum Manufacturing Co., 3122 


Forrer, Cincinnati 9, Ohio 
Olympic Metal Products Co., Ine., Alpha 
nN. 2 
Overly-Hautz Co 
Cleveland 2, Ohi« 


11500 Madison Ave. 


SHEETS, ELECTRICAL. See Steel, Ele 


trical 


SHIELDING, ELECTRONIC 


Metal Textile Corp., 649 E. First, Roselle 
N. J. (Knitted Metallic Strips, Gaskets 


t 


SHOCK ABSORBERS, AIR-OIL 


Cleveland Pneumatic Tool Co., Dept 
H-104, 3781 E. 77th, Cleveland 5, Ohio 


SIGNAL DEVICES 


Crouse-Hinds ¢ Syracuse 1, N. Y 
Pyle-National (« 1388 N. Kostner Ave 
Chicage ol. Til a 
Signal Engineering « Mfg ce 273 
Branchport Ave Lor Branch, N. J 
SIGNAL LIGHT ASSEMBLIES. See 
Light Pike ind) = Indicator. 
SILICONES : 
Continental-Diam 1 Fibre Co Newark 
13, Del 
Dow Cornit Corp Dept AEI-23, Mid 
os M ; 
Garlock Pa ( Palmyra, N. ¥ 
General I I ( Chemical Div., 
Plast \ Pittsfield Mass 
Insulation t W ire Ir 3435 Chouteau 
Ave St Lou M 
Insulation Manufacturers Corp., 565 W 
Washir n B Chica 6, Ill. 
Natvar Cory ( Randolpt Ave Wood 
N ] 
I ec I e 4 Norristown, Pa 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 233 
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discussing the importance of selecting 


the proper permanent magnet to use in your product 
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How the Right* Permanent Magnet Material 
Can Benefit Your Product 


Of the many permanent magnet materials 
available—a few of which are shown above— 
only one will permit your product to function 
best at the lowest possible cost. 


Which one is it? To help you answer that 
question properly is part of our job. As spe- 
cialists in permanent magnets, we have helped 
to provide manufacturers with the answers for 
over 35,000 applications. The case of the tele- 
phone equipment manufacturer is typical. Per- 
haps we can assist you, too. 


There is no charge...or obligation... for 
this service. Just write us, today, giving the 
details of your particular design problem. Or, 
ask for our Engineering Design Manual 
No.4-B12.We’ll be glad to provide both. 


A Typical Case 

...ls that of a prominent telephone equipment manufac- 
turer who changed from a chrome steel magnet to the use 
of Alnico Ill in his polarized relay. The results: 
@ 70% Savings @ Flux increase of 27% 

in initial cost —improved performance 
@ Simplified design @ Saving in space 
@ Reduced weight @ Less maintenance 


% The one which will permit your product to function best at the lowest possible cost, 


THE INDIANA STEEL PRODUCTS COMPANY ® Valparaiso, Indiana 


| Wolds Largest Manufacturer of Peemanenit Magni 


INDIANA PERMANENT MAGNETS . 


DECEMBER 1954 








Sub-Miniature 
PILOT LIGHTS 


A great aid 
to miniaturization 


LIGHT 
ASSEMBLIES . 
‘ ; No. TT ith No. 327 . 
other color filters, black top. ASSEMBLY INDICATOR LIGHTS 
B) No. 6-3730-111; for Mil-7788 panels. 
C) No. 41930; light shield. (All illustrations are approx. actual size.) 
D) No. 6-1930-111; non-dimming. 
£) No. 11-1830-111; mechanical dimmer. 
No. 3-1936-111; polaroid dimmer. 
All assemblies accommodate midget 
flanged base lamps like this one 
(actual size); easily replaced. Available 
for voltages of 1,3, 2.7, 6, 14, and 28. 
Any assembly available complete with lamp. 


SAMPLES ON REQUEST— NO CHARGE 
Write for Catalogue L-153 





Foremost Manufacturer of Pilot Lights 


DIALIGHT 


CORPORATION 


60 STEWART AVE. » BROOKLYN 37, N.Y. 
HYACINTH 7-7600 





It’s the Principle... 












Relay Basic Unit 
A-1105 


This structure is the principle contained 3 AN 
approved Hermetically Sealed type relays, manu- 
factured by Electrical Products Corporation. 

Used for control of vital airborne electronic equip- 
ment, it is unusually rugged and provides exceptional 
resistance to shock, vibration and acceleration. 

Has balanced rotary armature with unique, 
close-coupled contact linkage for speedy, low-inertia 
operation. 





SPECIFICATIONS: 

Nominal Coil Voltage..............-- 24-28 VDC 
EE ET 1% x 1% x 1% inches 
EE Sith btn Aa we nie © A 6b oieo.n a ne me 3 ozs. 
EE Sey Tee eee DPDT 
Rated (Resistive and Inductive) ......... 10 amps. 


A-51-108 Also available in other enclosures. 


(AN-3311-1) Electrical Products offers : 


*Uniformly high quality by rigid 
inspection and testing. 

*Extra rugged construction on all 
type Relays. 

Send for Brochure and Specifica- 

tions on our complete line. ¥ 





A-1106 
(AN-3307-1) 






ee OO CORP. 


1100 North Main Street, Los Angeles 12, California 


a , 
6 OLA | 
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SILVER and SILVER ALLOYS. See also 
Contacts and Contact Points 
For Solder, see Brazing Alloys 


oe - Co., Ine., 113 Astor, 


Silver. 
Newark 5, 


Brainin Co., C. &.. 
Vernon, N. Y. 
Fansteel Metallurgical Corp., 
cago, Ill 

General Plate Div Metals and Control 
Corp., 412 Forest, Attleboro, Mass. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

Handy & Harman, 82 Fulton, 
38, N. Y 

Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis 


318 Washington, Mt 


North Chi- 


New York 


6, Ind. 
Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 


SLEEVE BEARINGS. See Bearings and 
Bushings 


SLEEVING and TAPE, ASBESTOS 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Garlock Packing Co., Palmyra, N. Y. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 

os mak Aaa Box 60, New York 16, 
N. Es 


SLEEVING SATURATED. See Tubing & 
Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLIP RINGS. See Rings, Collector. 


SLOT INSULATION. See Fabric, Insulat- 
ing; Mica, Paper, Insulating; Tubing & 
Sleeving, Braided Fabric. 


SLOTTERS, MICA. See Commutator Saws 
and Slotters 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill 

Dialight Corp., 42-60 Stewart Ave., Brook- 
lyn 37, N. Y. 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, Ill. 


General Electric Co., Construction Mate- 


rials Div., Bridgeport 2, Conn 
Joy Manufacturing Co., Henry V. Oliver 
Blidg., Pittsburgh 22, Pa. 
Solvay Station, 


Pass & Seymour, Inc., 
Syracuse 9, N. Y 
Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 


U. S. Gasket Co., Camden 1, N. J 


SOCKETS, FLUORESCENT. See Fluores- 


cent Lamp Auxiliaries. 


SOCKETS, VACUUM TUBE 


American Phenolic Corp., 1830 8S. 54th 
Ave., Chicago 50, Ill 

Mycalex Corp. of America, 116 
Blvd., Clifton, N. J 

U. S. Gasket Co., Camden 1, N. J 


Clifton 


SOCKET SCREW KEYS and 
WRENCHES 


Bristol Co.. Waterbury 20, Conn 

Standard Pressed Steel Co., Jenkintown 9 
Pa 

SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 


(Fluxes, Paste, Liquid, Salts, ete.) 
Chase Brass & Copper Co., Waterbury 20, 
Conn 


Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Handy & Harman, 82 Fulton, New York 
$8, N. Y¥ 

Insulation and Wires, Inc., 1534 I Swin- 
ney Ave., Ft. Wayne 6, Ind 

Kester Solder Co , 4209 Wrightwood Ave., 
Chicago 39, Ill 

National Lead Co., 111 Broadway, New 
York 6, N. Y. 

SOLDERING EQUIPMENT 
(irons, Machines, etc.) 

General Electric Co., 


Apparatus Sales 
Div., Schenectady 5, N. Y 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 

Vulcan Electric Co., Danvers 2, Mass 

SOLDERLESS CONNECTORS. See Con 


nectors, Wires and Cable. 


SOLDER PRE-FORMS. Also see Brazing 
Alloys, Silver. 


Alpha Metals, Inc., 64 Water, Jersey City 
N 


oa 
Handy & Harman, 82 Fulton, New York 
38, N 5 


Kester Solder Co., 
Chicago 39, Ill. 


4209 Wrightwood Ave., 


SOLDER, SELF-FLUXING 
For Silver Solders, See Brazing Alloys 


Alpha Metals, Inc., 64 Waters, Jersey City 
aie 


Federated Metals Div., American Sm 
and Refining Co., 120 Broadway, elting 
York 5, N. Y > 

Kester Solder Co., 
Chicago 39, Il 

National Lead Co., 111 
York 6, N. Y. 

SOLENOIDS 

Allen Bradley Co., 1316 S. 
waukee 4, Wis 

Automatic Electric Sales Corp., 1033 
Van Buren, Chicago 7, Il. 7% 

Automatic Switch Co., 393 Lakeside Ay 
Orange, N. Ave., 

Cannon Electric 


4209 Wrightwood Ave, 


Broadway, New 


Second, Mil. 


Development (Co Dept 


500, 3209 Humboldt, Los Angele 

Calif eeles 
Comar Electric Co., 3349 W. Ad 

Chicago 18, Il dison, 
Cutler-Hammer, Inc., 1264 St. Paul Aye 


Milwaukee 1, W is. 


Detroit Coil Co., 2435 Hilton Rd., De. 


troit 20, Mich 
Five Star Co., Plants Place, Plantsyilje 
Conn 7 


General Electric Co., 
Div., Schenectady 5, N 

Guardian Electric, 1627-P W. 
Chicago 12, Ill. 

Leach Relay Co Div 
5915 Avalon Blvd., 


Apparatus Sales 


Walnut, 


of Leach Corp, 
Los Angeles 3, Calif’ 


Leland. Inec., G. H., 123 Webster, Dayton 
2, Ohio 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 


National Acme Co., 176 E. 
land 8, Ohio 

PSP Engineering Co., 
Gate, Calif. 

Phillips Control 
Corp., 59 W. 

R-B-M Div., 
port, Ind. 

Soreng Products Corp., 
Schiller Park, Tl. 

Struthers-Dunn, Inc., 
N. J. 

West Coast Electrical Mfg. Corp., 
116th Place, AC Div. 105, 
3, Calif. 

Westinghouse Electric Corp., 
ter, Bldg. No. 3, 401 
Pitts»urgh 22, Pa. 


131st, Cleve. 
8420 Otis, South 


Corp., Sub. of Thor 
Washington, Joliet, Il, 
Essex Wire Corp., Logans- 


9551 Soreng Ave., 


Lamb’s Rd., Pitman, 
233 W. 
Los Angeles 


Gateway Cen- 
Liberty Ave., 


SPEED INDICATORS. See Tachometers. 


SPEED REDUCERS and DRIVES 
For Motorized Units, See Motors. 


Airborne Accessories Corp., 1414 Chestnut 
Ave., Hillside 5, N. J. (Right-Angle 
Power Take-Off) 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis. 

Fairchild Engine and_ Airplane Corp, 
Speed Control Div., Wickliffe, Ohio 
Ferguson Machine & Tool Co., Inc., Roller 
oo Div., P.O. Box 191, St. Louis 21, 
General Electric Co., 
Div., Schenectady 5, N. > 

Reeves Pulley Co., Columbus, Ind. 

Winsmith, Inc., 18 Eaton, Springville, 
_ %. 


Apparatus Sale 


SPRINGS, COIL and FLAT 

American Steel & Wire Div., U. 8S. Steel 
Corp., Rockefeller Bldg., Cleveland 13, 
Ohio 


Associated Spring Corp., Bristol, @onn, 


Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Rd, 


Plymouth, Mich. 


Dudek & Bock Spring ae. Co., 2100 W. 


Fulton, Chicago 12, Ill 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Philadelphia 
34, Pa 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave. 


Chicago 14, Il 
Gibson Electric Co., 
Pittsburgh 21, Pa 
Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, IIL. 
Ohio Div., Associated Spring Corp., 1712 
E. Ist, Dayton, Ohio 
Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 


STAINLESS STEEL. See Steel, Commer- 
cial Forms and Grades. 
STAMPINGS, METAL 


Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass 


8349 Frankstown Ave., 


Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. 
Barnes-Gibson-Raymond, Div. Associated 


Spring Corp., 40300 Pymouth Rd, 
Plymouth, Mich. 

Chase Brass & Copper Co., 
Conn. 

Dayton Rogers Mfg. Co., 
Minn. 

Dudek & Bock Spring Mfg. Co., 
Fulton, Chicago 12 
Dunbar Bros. Co., Div. 
Corp., Bristol, Conn 
Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio 
Erie Resistor Corp., Electronics Dir., 


Erie, Pa. 
Federal Tool & Mfg. Co., 3608 Alabama 
George K., Philadelphia 


Waterbury 20, 
Minneapolis 7, 
2100 W. 
Associated Spring 


Ave., Minneapolis, Minn. 
Garrett Co., Inc., 
34, Pa. os W 
Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 1, Wis 
Gibson Co., Wiiliam D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., 
Chicago 4, Ill 
Heyman Mfg. Co., Kenilworth 1, N. J. a 
Kirk and Blum Manufacturing Co., 31 
Forrer, Cincinnati 9. Ohio 


To communicate with or manufacturer whose name appears 


in this issue use READ 


R INQUIRY FACILITY, page 233 
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ladelphis 


| | with UNIVERSAL 


ywn Ave., 


WV. North | PORCELAIN 
vel INSULATORS , Make it WORTHY 


Of Your Product 


: : - : As the maker’s “signature,” your 
n, Brock | The high dielectric and physical strength of porcelain name plate is one thing that can set 


Associated resists hot electrical arcing, extreme temperatures, your product apart from all 
Associated moisture, fumes and chemicals. Combine these advan- : others. Make it distinctive, and let 
tages with Universal's ability to produce porcelain it reflect the quality you offer. 

pieces that meet exact design requirements — any 
shape or size, with close tolerance dimensions and 
uniform body — you have an insulator that will add = long. cuperianes and madern 
to the performance and service life of the electrical equipment insure finest results. 
unit. Whether your insulator requirements call for com- Soe ERE CNN PS 

: : for design suggestion and quotation. 
plex or simple design, long or short run, a Universal | 
engineer will be glad to offer helpful suggestions and 
recommendations on your next job. 


Commer- 





Wind 


erbury 20, 
Let us help you create such a 


smoot “signature.” Our skilled craftsmen, 


, 2100 W. 


fs re ag ae 4 eee 
MS AES" Sy le lla pV relly A OO 


ed Spring 
Div., 504 
- Ohio 

rics Div., 


8 Alabama | Write now for “Etched or Litho- 


graphed Metal Products,” 
| with full color examples of : 
| name and instruction plates. b x 


Saethey 


== THE UNIVERSAL CLAY PRODUCTS CO. a re 


Co., si? leaic iie-oam | CHICAGO THRIFT-ETCHING CORPORATION 
— ST STREET SANDUSKY, OH 10 | 1555 N. SHEFFIELD AVE., CHICAGO 22, ILL. DEPT. E 
pars | 
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Time and Money Savers 
for your Assembly Line! 





















SECURE FASTENING 
for your Parts! 


PALNUT Lock Nuts cost 
less than plain nuts—lock 


as they tighten — eliminate 
lockwashers—speed up as- 
sembly — save space and 


weight — may be re-used. 
Especially adapted to easy, 
fast power driver assembly 
of mass-produced items. 

Check all your light duty 
nut-and-screw assemblies 
against the speed, savings 
and security of PALNUT 
Lock Nuts. Send details of 
application for free samples 
and complete information. 


my Na Lea 


TRADE MARK 


LOCK NUTS 


for quick, secure fastening at low cost 


The PALNUT Company 
66 Cordier St., Irvington 11, N. J. 


F DIMENSIONS: 15/32 diam. x 134 long 


WEIGHT: less than 1 oz. 
OPERATING POWER: 100 MW Max. 


CONTACTS: spdt — 2 amp. at 24 V DC 


 CIESIR AME Lol ele 


& VIBRATION RESISTANCE: 20 G up to 2000 
CPS (cycles per sec.) 


RELAYS 
SIGNA 


ENGINEERING & MEG CO 
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Lewis Spring & Mfg. 
Ave., Chicago 47, 

Malco Tool and Manufacturing Co., 
W. Lake, Chicago 24, IL 

Mohawk Mfg. Co., Middletown, Conn. 
(Threaded) 

Ohio Div. Associated Spring Corp., 
East First, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 


Co., 
Tih 


2646 W. North 
4021 


1712 


Corp., Corry, Pa. 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 
Shakeproof, Div. Illinois Tool Works, 
2501 Keller Ave., Chicago 39, Ill. 
United-Carr Fastener Corp., Cambridge 
42, Mass. 

Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, Ill. 

Winzeler Mfg. & Tool Co., 1716 West 


Arcade Pl., Chicago 12, Ill. 
Wrought Washer Mfg. Co., 2200 8S. Bay, 
Milwaukee 7, Wis. 


STAMPING, NON-METALLIC 


Continental-Diamond Fibre Co., Newark 
13, Del. 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 


Rigperdeee Co., 2799 Lake, Melrose Park, 


Stahlin Brothers Fibre Works, Inc., 
E, Belding, Mich 


Dept. 


STARTERS, FLUORESCENT. 
rescent Lamp Auxiliaries. 


See Fluo- 


STARTERS, MOTOR. 
Motor; Push Button 


STEATITE. 


See Controllers, 
Stations. 


See Ceramics. 


STEEL—Commercial Forms and Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 


(See also Steel, Electrical) 
Allegheny Ludlum Steel Corp., Henry W. 


Oliver Bldg., Pittsburgh 22, Pa. (NS) 
American Steel & Wire Div., U. 8S 
Steel Corp., Rockefeller Bldg., Cleve- 
land 18, Ohio 

Barnes Co., Wallace, Div Associated 
Spring Corp., Bristol, Conn. (S8-CO) 
(Spring) 

Cold Metal Products Co., Youngstown 1, 
Ohio (ACDNOS) 

Columbia-Geneva Steel Div., U. 8S. Steel 
Corp., San Francisco, Calif. 

Crucible Steel Co. of America, Henry W. 
Oliver Bidg., Pittsburgh 30, Pa. 
(ABCNS) 

Eaton Mfg Co., Reliance Div., 50 
Charles Ave., S. E., Massillon, Ohio 

National Tube Co., Pittsburgh, Pa 

Newport Steel Corp., Newport, Ky. 
(ADES) 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (T) 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCDENST) 

Tennessee Coal & Iron Div., U. 8. Steel 


Corp., Fairfield, Ala. 
U. 8. Steel Corp., 525 William Penn PI. 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Allegheny Ludlum Steel Corp., Henry W 
Oliver Building, Pittsburgh 22, Pa 

Newport Steel Corp., Newport, Ky. 
(Silicone) 

U. 8. Steel Corp., 525 William Penn P1., 


Pittsburgh 30, Pa. (B-AC) 

STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief 

STRIPPERS, WIRE 

Artos Engineering Co., 2741 S. 28th, Mil- 
waukee 46, Wis 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 

Wenco Mfg., 1136 West Hubbard, Chi- 
cago 22, Ill. 

Wire Stripper Co., 1729 Eastham Ave., 


East Cleveland 12, Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products Inc., 2100 Pax 
ton, Harrisburg, Pa 

Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass. 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 


Burndy Engineering Co., 
Conn. 

Cambridge Thermionic Corp., 
Ave., Cambridge 38, Mass 

Federal Telephone and Radio Corp., 


Inc., Norwalk, 
453 Concord 
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Kingsland Rd., Clifton, N. J. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Il 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J 

Riverside Manufacturing and _ Electrical 


Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 


Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Ill. 
Thomas & Betts Co., Inc., 28 Butler, 


Elizabeth 1, N. J. 
U. 8S. Gasket Co., Camden 1, N. J. 





SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Limit (Rotary Cam & 

Gear) (W) 
Magnetic (Cc) 
Mercury (D) 
Pressure (E) 
Thermal (F) 
Time (Q) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle, Slide, Rotary (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Card (Snap) (T) 


Coaxial (U) 


Motor Speed Control (Vv) 

See also Circuit Breakers, Push Button 
Stations; Controllers, Motor; Relays, 
Timers 

Acro Manufacturing Co., Columbus 16, 


Ohio (B) 


Adams & Westlake Co ikhart, Ind 
Allen-Bradley Co 1316 S. Second, Mil 
waukee 4, Wis ACEFJPR) 





Allied Control Co Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 
American General Thermostat Corp., 2064 
Bronx. New York 60, N. Y, 

Arrow-Hart & Hegeman Electric Co., 107 
Hawthorn, Hartford 6, Conn, 
(ACDHKMPRT 


Automati Electric Mfg. Co., 60 State 
Mankato, Minn. (GR) : 

Automatic Electric Sales Corp., 1033 w, 
Van Buren, Chicago 7, Til. (HLNR) 


Automatic Switch Co., 393 Lakeside Ave,, 
Orange, N. J. (CHR) 

Automatic Temperature 
5234 Pulaski Ave., 
(ADEGIRW) 


Control Co., Ine., 
Philadelphia 44, Pa 


Bristol Co., Waterbury 20, Conn. (ADEF 
GJIPRS) 

Capitol Machine Co., 36 Balmforth Ave,, 
Danbury, Conn. (NP) 

Clare & Co., C. P. 3101 W. Pratt Blvd, 
Chicago 45, Tll 

Comar Electric Cx 3349 W. Addison 
Chicago 18, Ill. (N) 

Control Products, Inc., 306 Sussex, Har- 


rison, N. J. (B) 


Cramer Co., Inc R. W., Box 8, Center- 


brook, Conn, (G) 

Crouse-Hinds Co., Syracuse 1, N, Y, 
(DPSV) 

Cutler-Hammer, Inc., 1264 St. Paul Ave, 
Milwaukee 1, Wis. (EGLPW) 

Daven Co., 176 Central Ave., Newark 4, 
i. J 

Durakool, Inc., Elkhart, Ind. (D) 

Eagle Signal Corp., 202 20th, Moline 1, 
Ii} G 

Edison, Inc., Thomas A 


Instrument Div. 
i. J 


Dept. 53, West Orange, N 


Electro-Snap Switch and Mfg. Co., 4224 
W Lake, Chicago 24, Ill. (B) 

Fasco Industries, Inc 100 Augusta, Ro 
hester 2, N. Y. (EJO) 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (N§) 


Fenwal, Inc., 
E 


112 Pleasant, Ashland, Mass. 


Ferrod Mfg. Co., A Sub. of Ferro Corp., 
605 N. River, Batavia, Ill. (M) 

Furnas Electric Co., 1024 McKee, Batavia, 
Ill. (ABCEFLO) 

G-V Controls Inec., 8 Hollywood Plaza, 
East Orange, N. J. (FG) 

Gemco Electric Co., 25681 W. 8 Mile Rd, 
Detroit 19, Mich. (W) 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y¥. (ABCDEFGHIE- 


MNOPRSTUV) 


Guardian Electric, 1627-P W. Walnut, 
Chicago 12, Ill. (CFGHN) 

Haydon Mfg. Co Inc., 2536 Elm, Tor- 
rington, Conn. (G) 


Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J. (O) 

Hetherington, Inc., Sharon Hil, Pa. (P) 

Joy Manufacturing Co., Henry W. Oliver 
Bidg., Pittsburgh 22, Pa. 

Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Til. 

Knox Porcelain Co., Knoxville 1, Tenn, 


(P 
Leach Relay Co., Div. of Leach Corp. 
5915 Avalon Blvd., Los Angeles 3, Calif. 
Leland, Inc., G. H., 123 Webster, Dayton 


2. Ohio 
Mallory & Co., Inc., P. BR., Indianapolis 
Mfg. Co., 


6. Ind. (GNPS) 

Master Appliance Bridge & 
Ontario, Racine, Wis. (KP) 

Mechanical Industries Production Co., 217 
Ash. Akron 3, Ohio 

Mercoid Corp 1227 W. Belmont Ave. 
Chicago 41 Dl. (ABCDEFJ) 


Micro-Switch Div.. Minneapolis-Honeywell 
Regulator Co., Freeport, IIL 


(BDFLOPS) 

National Acme Co., 176 E. 181st, Clere- 
land 8. Ohio (BP) 

Ohmite Mfg. Co., 3613 Howard, Skokie, 
Ill (S) 

»ass & Seymour, Inc., Solvay Station, 


Syracuse 9, N. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. (P) 

R-B-M Div., Essex Wire Corp., Logans- 


port, Ind 
Rhodes, Inc., M. H., Hartford, Conn. (G) 
Riverside Manufacturing and Electrical 
10227 Michigan Ave., Deat- 


Supply Co., 

born, Mich. (PT) 

Robertshaw Thermostat Div., Robertshaw: 
Fulton Controls Co., Youngswood, Ps 
(FM) 

Soreng Products Corp., 9551 Soreng Ave. 
Schiller Park, Ill. (ABELPS) 


o en 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 233 
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“Like many complicated electronic instruments, 


anatrusent®, on* 


seers sane” the Minshall Organ requires the utmost in precision and 
re, Rane set coe ies we ctygs | aretse Tiga pretuets uality in all of its components. That's why we take our 
ore ste coven ont ave  oresn comment 
064 ~ ateel. 


ats off to your company and its very fine product.” 


With ideal physical and electrical proper- 
ties, resistance to tarnish and most corrosive at- 
mospheres, Ney Precious Metals, fabricated into 
slip rings, brushes, wipers, and contacts, have again 
demonstrated their superiority for use in precision 
electrical and electronic — Improve-the ac- 

| curacy and prolong the life of your instrument by 
pee using Ney Precious Metal Alloys. Write today to 
| ———— . . . Engineering Department. 

ison, 


THE J. M. NEY COMPANY 


Specialists in Precious Metal Metallurgy Since 1812 
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Div., | 
4224 | 
Be ) RAJAH SPRING SNAP | 
. 19 
Mass SOLDERLESS TERMINALS oan 
ee ® i ts 
a | Merely push the terminal on the base | anand 
net stud, and it snaps into place making | valves? 
an a positive electrical connection. To 
a remove just pull it off; no screws to 
aHJK- | bother with, no springs to bruise fin- 
Valnut, gers. 
’ oa ‘ Bs Write for descriptive folder indexing? 
ai?) C. loading? 
ce 3 THE RAJAH COMPANY —— 
aa 35 VERONA AVE., NEWARK, N. J. | travel? 
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™ —GEMCO ROTARY LIMIT SWITCH 
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Co., 217 
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CUTS ASSEMBLY COSTS ON ALL 


J : k ‘ 8-oz. can fitted with Eliminates expensive cams or linkages, cuts wiring time, greatly 

, Cleve- making Dies and |. a 1 ate deren simplifies assembly. Ruggedly built with shock resistant Fibralloy 

Skokie, - Templates Ray : plying right at bench: (fiber-glass alloy) case, dependable self-lubricating cam 

Station, — _—— 7d BLUE ee gpg olga Fred mechanism and variety of contact combinations. Cams ore 
er Ave., eee 


The dark blue background 


ahen the caek tate independently adjustable. Wide ratio gear selection. 
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nn. (@) prevents — glare. = FREE BROCHURE GIVES 
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Spencer Thermostat Div. of Metals & TEMPERATURE CO 
Controls Corp., 112 Forest, Attleboro NTROLS 


Mass. (EF) eo Controls, Pressure and Temperature: 
Square D Co., 4041 N. Richards, Milwau- Therm ied Switches Thermometers: 
kee 12, Wis. (ABCEFLOPR) ic 
Stackpole Carbon Co., St. Marys, Pa. (P) 
Struthers-Dunn Inc., Lamb’s Rd Pit TERMINAL BLOCKS. See 


. See Strips. 
man, N. J 


Switchcraft, Inc., 1828 N. Halsted, Chi- TERMINALS. See Lugs d Te se 
cago 22, Ill. (N) and Terminals. 
Torq Engineered Products, Inc Bedford, TESTING CHAM Je y 
Ohio (V) Test BERS. ue Chambers 
Unimax Switch, Div. W. L. Maxson Corp 
460 W. 34th, New York 1, N. Y. (D 


United Electric Controls Co., “93 School TESTING INSTRUMENTS. See Instru- 


: Watertown, Mass ments. Also Tools, Portable. 
Enlarged 1% ; i Ward Leonard Electric Co 84 Soutl - 

com Size: Mount Vernon, N. Y. (CGHOR) THERMAL SWITCHES. See Switches, 
34” d x 3%”. , om Westinghouse Electric Corp Gateway 


Center, Bldg. No. 3, 401 Liberty Ave THERMISTORS 
Pittsburgh 22, Pa. (ABCDEFGHLOPS) 


Carboloy Dept of Genera 
Zenith Electric Co.. 152 W. Walton, Chi ; ee 


Electric © 
11109 EL 8 Mile Road. Dene 







cago 10, Til. (HR) Mich Detroit 32, 
Victory Engineering Corp Springfiel 
: ngfield 
SYNCHROS. See Servomechanisms Rd., Union, N. J 
TACHOMETERS THERMOCOUPLES 
. o . Assembly Products, Inc Chesterlan 
Bristol Co., Waterbury 20, Conn : ’ , terland, Ohio 
General Electric Co Apparatus Sales Baker & Co., Inc., 113 Astor, Newark § 
Div Schenectady 5, N. Y¥ 7 . 
Ideal Industries, Inc 1008 Park Ave Bristol Co. Watrbury 20, Conn, 
Sveamore. Til General Electric « (Apparatus Sales Div., 
% Stripped down to barest essentials! Reliance Blectric & Engineering Co., 105 ,,)ienegady 0. N. x. 
> . Ivanhoe Rd., Cleveland 10, Ohio oskins Mig ' 4445 Lawton Ave., De- 
Clarostat Series 39 wire-wound controls = yeejer- Root. Inc... Hartford 2. Conn troit 8, Mich 
In values of 4 ohms to meet super-economy requirements of | Weston Electrical Instrument Corp., 614 aes Events Cup., Hee Te 
a * Frelinghuysen Ave., Newark 5, N. J Pores i : ot 
5000 ohms. Linear only. lowest-cost assemblies. Inexpensive— ame eo 109 Fifth, Saddle 
: e ownship, “chelle "ark > 
a yet extra compact and convenient, = oo. N. J. a 
Plus/minus 20% toler- Serewdriver-adjusted by slot in rotor. aca ae ri i _ ba meng oA mRectrk on hl Gateway 
< se _ . . efiance Machnine & Tool Co 930 S on rldg. NO. 3 aberty Ave., 
ance. Mechanical and Mounting lugs take rivets or screws. Vandeventer Ave., St. Louis 10, Mo yh tttsburgh 22, Pa " 
. ti £ 245 : National Band & Tag Co., Dept. 9-811 feston Electrical Instrument Corp 
electrical rotation : 24 Mounting ‘surface serves as cover. For Sonar as go i Frelinghuysen Ave., Newark 5, © , = 
(without bias section). factory-adjusted settings or occasional Natvar Corp., 207 Randolph Ave., Wood- Wheelco Instruments Div., Barber-Colman 
* adjustments in field bridge, N. J Co., 1403 Rock, Rockford, Ml, 
500 v. D.C. insulation 


; THERMOMETERS 
resistance between ter Details, quotations, delivery schedules, TANTALUM 


Assembly Products, Inc., Chesterland, Ohio 
minals and housing. on request. Fansteel Metallurgical Corp., N. Chicago, Bristol Co., Waterbury 20, Conn. 


oe . ae ma : a. Inc., Thomas A. Instrument Diy, 
a Mallory & Co nec., P . Indianapolis 6, Jept. 53, West Orange, N. J. . 
Reg. U.S. Pat. Off. Ind TAGliabue Instruments Div., Weston Bleec- 
trical Instruments Corp 614 Freling- 
huysen Ave., Newark 5, N. J, 
TAPE, ADHESIVE and COIL Weston Electrical Instrument Corp., 614 
FASTENING 


Frelinghuysen Ave., Newark 5, N. J, 
Armstrong Cork Co., 7012 Ingersol, Lan- Wheelco Instruments Diy., Barber-Colman 

caster, Pa. Co., 1403 Rock, Rockford, Ill. 
Insulation and Wires, Inec., 3435 Chou 

teau Ave., St. Louis 3, Mo See Wire 3 
Insulation Manufacturers Corp 565 W VRSRMOPL AST TC WIRE. See Wire and 

; : ao : Cable. Insulated 
Washington Blvd., Chicago 6, Ill. 


CLAROSTAT MFG. CO., INC. DOVER, N.H Sn ns SS Bee. Ce, St. Foul sogemestaric GIMETALs 


Permacel Tape Corp., New Brunswick, Baker & Co., Inc., 113 Astor, Newark 5, 
N. J N. J 


Van Cleef Bros Inc., 7800 Woodlawn Brainin Co., C. 8. 
Ave., Chicago 19, Tl Vernon, N. Y 
Bristol Co., 153 Bristol Rd., Waterbury 
TAPE, INSULATING. See Fabrics, In 20, Conn. 
sulating: Sleeving and Tape, Asbestos; Chace Co., W. M., 1608 Beard Ave., De- 
Tape, Friction and Splice; Tape and troit 9, Mich 
Sheeting. General Plate Div., Metals and Controls 
Corp., 412 Forest, Attleboro, Mass 


, 318 Washington, Mt. 


TAPE, FRICTION and SPLICE 


THERMOSTATS 
Chase & Sons, Inc., Randolph, Mass. Manufacturing C Columt " 
Insulation and Wires, Inc., 3435 Chou ae ne eae) Sans 2 
teau Ave., St. Louis 3, Mo. 


: . won , American General Thermostat Corp., 2064 
Insulation Manufacturers Corp., 565 W. ca , . , 
peer : . Bronx, New York 60, N. Y. 
Washington Blvd., Chicago 6, Tl. Barber-Colman Co., Dept. L, 1403 Rock, 
Irvington Varnish & Insulator Div. of Rockford, Ill 
Minnesota Mining & Manufacturing Co., , ; 


: “ " + Bristol C« Waterbury 20, Conn, 
9 Argyle Terrace, Irvington 11, N. J. aison, Inc., Thomas A., Instrument Div., 
Johns-Manville, Box 60, New York 16, Dept. 53, West Orange, N. J 
; a . . . Fenwal, Inc., 111 Pleasant, Ashland, Mass. 
—_—— Mining & Mf. Co., St. Paul Generali Electric Co., Apparatus Sales Divr., 
O, Sinn. . . Schenectady 5, N. Y. 
0. © Rubber g ge Center, Mechanical Industries Products Co., 217 
_ New . York 20, 1 re , Ash, Akron 3, Ohio 
Van Cleef Bros., 7800 Woodlawn Ave., ygorcoid Corp., 4227 W. Belmont Ave, 
Chicago 19, Ill. . ‘ er 7 


Chicago 41, Il. 
Robertshaw Thermostat Div., Robertshaw 
TAPE, MICA. See Mica Fulton Controls Co., Youngswood, Pa. 
Spencer Thermostat Div., —— & — 
trols Corp., 112 Forest Attleboro, Mass. 
he SHEETING, SYNTHETIC Stevens Mfg. Co., Inc., Mansfield, Ohio 
Still-Man Co., 429-33 E. 164th, New York 


Asbestos Textile Div., Raybestos-Manhat — -— 7. 
tan, Ine., Manheim, Pa. Therm-O-Disc, Inc., 127 Crouse, Mans- 
Chase & Sons, Inc., Randolph, Mass. field. Ohio 
Continental-Diamond Fibre Co. Newark Torq Engineered Products, Inc., Bedford, 
13, Del 


Ohio 

United Electric Controls Co., 93 School, 
Watertown, Mass 

Westinghouse Electric Corp., 180 Mercer 


du Pont de Nemours & Co., Inc., EI 
Plastics Dept., 350 Fifth Ave., New 
York 1, N. Y¥ 


Insulation and Wires, Inc., 3435 Chou St.. Meadville, Pa 
teau Ave., St. Louis 3, Mo eet _ Wheelco Instrument Div., Barber-Colman 
Insulation Manufacturers Corp 565 W Co., 1403 Rock, Rockford, Il 


Washington Blvd Chicago 6, Ill 
Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co. TIMERS, MOTOR 
9 Argyle Terrace, Irvington 11, N. J " 


Natvar Corp., 207 Randolph Ave., Wood. Allen-Bradley Co., 1316 8. Second, Mil- 


Mow Tersey Weed Finishing Co Electrical Automate. Klectr Mfg. Co., 60 State, 
SPECIALISTS IN DESIGNING AND MANUFACTURING _Insulation Dept., Woodbridge, N J Mankato, Minn 


U. 8 jasket Co., Camden 1, N. J Automatic Temperature Control Co., Ine., 
OF ALL PURPOSE FASTENERS, WIRE FORMS. TOOLED issn: aa “523 PulasklAve., Philadelphia 4, Pe 
TO PRODUCE OVER 1,000 STYLES IN ANY SCREW SIZE el Bristol Co., Waterbury 20, COME Oster 
OR MATERIAL, OR TO YOUR SPECIFICATIONS. BACKED | | TAPE. MAGNETIC RECORDING. rook, Comm. tn antan 8 
BY 34 YEARS OF EXPERIENCE. See Magnetic Recorder Components. Di 


Ohio 


Magle Signal Corp., 202 20th, 3 oline 1, 
BULLETINS COVERING OUR COMPLETE LINE P90 a a a , ' , ° be “7 
UPON REQUEST. ; 7 P General Blectric = goeere us = 


Schenectady 5 
TELEPHONES Hansen Mfg. Co., Inc., Princeton 3, Ind. 


WENCO MANUFACTURING co. | Crouse-Hinds Co., Syracuse 1, N Y Haydon Co., A. W 234 N. Elm, Water- 





Kellogg Switchboard and Supply Co., 79 bury 20, Conn. — 7 
SIMPLEX aes STRIPPERS AND CUTTERS W Memes Citanie 3, mM Haydon Mfg. Co Inc 2536 Eim, Tor 
National Pneumatic Co., Inc. and Holtzer rington, Conn . 131 Ogden, New 
TOOLS * DIES * STAMPINGS * SPA DE BOLT'S | Cohet Divs 125 Amory, Boston 19 indestrial | T ieee Corp eden, * 
*1ass. a , . ee 
1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS | — —— - a 
ee To communicate with any manufacturer whose name appear 


in this issue use READER INQUIRY FACILITY, page 233 
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PULP PRODUCTS DEPARTMENT 


MUR ea lL 


230 Park Avenue, New York 17, N. Y 35 E. Wacker Drive, Chicago 1, Ill 


@ SERVO 
@ SYNCHRO 
@ INDUCTION 


Synchros from 
size 7 G to 15. 
Induction 1/1000 

to 1/3 HP. 
Rotors and 
stators only. 


DELTA ELECTRONICS, INC. 


GREEN AND OAKLAND STS., BROOKLYN 22, N. Y. 














@ RANSF FORME " 


Designed to Commercial & Military 
t secitostions (MIL-T-21 and AN-E-19). 
- Class A, B, H and Miniatures. 


| Sample, Short and Long Runs. Let us 






quote on your specifications. No obligation. 


EPCO Products Inc. 


2500 ATLANTIC AVE. - BROOKLYN 7, N. Y. as promised! 
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Delivery ot 


Now! End Cord and ] 
Cable aor here | 


GRIPMASTER 


STRAIN | 
RELIEFS | 
















© Permanently anchor 
exterior conductors 

e Withstand strains up 
to 100 Ibs! 


Low cost, easily installed 
GRIPMASTER Strain Reliefs 
anchor cords and cables at point of 
entry and positively prevent 
of the conductor at the terminals. Solve 
your cord and cable failures PERMANENTLY 
wherever exterior conductors supply the 
power! Under 
FOR EVERY TYPE OF CONNECTION! 


EVERY ASSEMBLY LINE OPERATION! 


GRIPMASTER ALL-METAL TYPE 


Slight pressure permanently positions 
this one-piece type. The strain relief ~/* 
forms a smooth metal band which is 
firmly locked in a tenacious grip about 
the cable. 





GRIPMASTER CLICKON TYPE 
Clicks on in seconds, locks securely in =z 
position. The Clickon formsanimmovable ~ 
ring with uniform pressure around the 
cable circumference. 


GRIPMASTER INSULATED TYPE 
Especially adapted to assembly line 
operations. Forms a neat, compact ring, 
holding the cable in a vise-like grip. 








in 5 wire sizes to .790. 
CALL OR WRITE TODAY, FOR NEW — 
CATALOG, SAMPLES, QUOTATIONS — 


GEORGE WALKER COMPANY 


EXCLUSIVE. MANUFACTURERS 
118 AMSTERDAM AVENUE, eae _ 


| 
| 
4 


345 











For All Types of 
Permanent Magnet 


Applications... 





If you are designing or building a product using 
permanent magnets, you should know about 
General Magnetic Alnico V—the magnet that 
works HARD and FOREVER. We make magnets and 
only magnets—in all sizes and capacities—in all 
quantities. 


GENERAL MAGNETIC CAN: 
@ Show you how to get best performance per 


dollar. 

@ Offer latest in materials and processing 
development. 

@ Offer inspected uniform quality to any degree 
required. 


@ Assist you in the design of the product. 


GENERAL 
IMAGNETIC CorRP. 


Manufacturers of High Coercive Magnetic Alloys 


10007 ERWIN, DETROIT 34 











Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, ILL. 


Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Ill 


Square D Co., 4041 N. Richards, Milwau- 


kee 12, Wis. 
Struthers-Dunn, Inc., Lamb’s Rd, Pit- 
man, N. J. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 
Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa 


Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Ill 
TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


Barber-Colman Co., Dept. L, 1403 Rock, 
_ Rockford, Ill. (Hardness Testing) 

Keller Tool Co., Grand Haven, Mich. 
(Pneumatic) 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 


Scruggs Co., Loyd, 1022-32 N. Sixth, St. 
Louis 1, Mo. 


aneeen & Son, Inc., Joseph T., Chicago, 


Syntron Co., Homer City, Pa. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div., United 
States Steel Corp., 208 8S. La Salle, 
Chicago 4, Ill. 
Utica Drop Forge & Tool Co., Utica 4, 

N. Y. (Welding Tool) 


TRACING CLOTH, FILM and PAPER 

Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Ill. 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 


TRANSDUCERS, PRESSURE 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L.I., N.Y. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMER HOUSINGS. See Cabi- 
nets, Sheet Metal. 


TRANSFORMERS, FLUORESCENT 
— See Fluorescent Lamp Aux- 
aries. 


TRANSFORMERS, 
CURRENT 


fiome yee Corp., 3512 Water, Cuba, 


INSTRUMENT 


Chicago Standard Transformer Corp., Div. 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, TIL 

Comar Electric Co., 3349 W. Addison, Chi- 
eago 18, Ill. 


Dano Electric Co., 93 Main, Winsted, 
Conn. 
Electran Mfg. Co., 1901 Clybourn Ave., 


Chicago 14, Ill. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Il. 

Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 


Sola aes Co., 4633 W. 16th, Chicago 
50, Il. 


Standard Transformer Co., Warren, Ohio 

Trenton Transformer Corp., Box 568-E, 
Trenton, N. J 

Westinghouse Electric Corp., Gateway 


Center Bldg., No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 
Weston Electrical Instrument 


Corp., 614 
Frelinghuysen Ave., 


Newark 5, N. 
TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., 3512 Water, Cuba, 
Chicago Standard Transformer Corp., Div 


of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Ill 


Comar Electric Co., 3349 W. Addison, 
Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 
Conn, 

Electran Mfg. Co., 1901 Clybourn Ave., 


Chicago 14, Ill 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Ill. 

Hevi Duty 
Wisconsin 

Hindle Transformer Co., Inc., 
Church Rd., Flemington, N. 

Jeffries Transformer Div., Leach Corp., 
1710 E. 57th, Los Angeles 58, Calif. 

Keystone Products Co., 904-6 23rd, Union 
City, N. J 

Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 20, Mo 

Nothelfer Winding Laboratories, 11 
marle Ave., Trenton 3, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54. Mass. 

= Electric Co., 4633 W. 16, Chicago 50, 
1 


Electric Co., Milwaukee 1, 


40 Woods 
J 


Albe- 


Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 

Standard Transformer Co., Warren, Ohio 

Trenton Transformer Corp., Box 568-E. 
Trenton, N. J. 


United Transformer Co., 150 Varick, Ney 
York ‘ oe , . 
Wagner Electrical Corp., 6454 Plymou: 
Ave., St. Louis 14, Mo. te 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Aye 
Pittsburgh 22, Pa. ’ 


TRANSFORMERS, RADIO CIRCUIT 

Acme Electric Corp., 3512 Water, Cuba 
nm. ¥. , 

Chicago Standard Transformer Gorp., Diy 


of Essex Wire, 3501 W. Addison, Chi. 
cago 18, IIL. 


Comar Electric Co., 3349 W. Addison 
Chicago 18, Ill. 
Dano Electric Co., 93 Main, Winsted, 


Conn. 
Electran Mfg. Co., 1901 Clybourn Ave 
Chicago 14, Ill. : 
Epco Products, Inc., 2500 Atlantic Ave. 
Brooklyn 7, N. Y. , 
Epsco Inc., 126 Massachusetts Ave., Bos. 
ton, 7. , — 
Federal Telephone an adio Corp., 
Kingsland Rd., Clifton, N, J i 
Freed Transformer Co 


Inc., 1736 Weir. 


field, Brooklyn (Ridgewood) 27, N. ¥ 
General Transformer Co., 18240 Harwood 
Ave., Homewood, Til 


Hindle Transformer Co., Inec., 40 Woods 
Chureh Rd., Fiemington, N. J 

Keystone Products Co., 904-6 23rd, Union 
City, N. J 

Moloney Electric Co., 5390 Bircher Bivd,, 
St. Louis 20, Mo 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3. N 


Sola Electric Co., 4633 W. 16, Chicago 50, 
Il 

Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 

Torwico Electronics, Inc., 965 Freling- 
huysen Ave Newark 5, N. J 


Trenton Transformer Corp., Box 568-B. 
Trenton, N. J. 

United Transformer Co 
York 13, N. ¥ 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electric 
© 


150 Varick, New 


Corp., 3512 Water, Cuba, 


Comar “Electric Co., 3349 W. Addison, 
Chicago 18, Il. 
Electran Mfg. Co., 1901 Clybourn Ave., 


Chicago 14, Ill 


Freed Transformer Co., Inc., 1736 Weir- 


field, Brooklyn (Ridgewood) 27, N, Y, 
Hevi Duty Electric Co., Milwaukee 1, 


Wisconsin 
Raytheon Mfg. Co., Equipment Sales Dir., 
Dept. 6120-EM, Waltham 54, Mass. 
Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 
Superior Electric Co., 83 
Conn. 


TRANSISTORS. See Semi-Conductors. 


TUBE PARTS (Electronic). See Electronic 
Tube Components. 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N ; 

Waterman Products Co 
25, Pa. 

TUBES, ELECTRON (tndustrial) 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. ¥ 

Electrons, Inc., 127 Sussex Ave., 
7,.N.2 


Laurel, Bristol, 


Y 
, Inc., Philadelphia 


Newark 


Federal Telephone and Radio Corp., 19 
Kingsland Rd.. Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5. N. Y. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54. Mass. 
Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See 
electric Cells & Tubes. 


Photo- 


TUBES, THERMOCOUPLE 


Bristol Co., Waterbury 20, Conn. 
Kanthal Corp., 3 Amelia Place, Stamford. 
Conn. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 
TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 
Waterbury 20, Conn. 
Waterbury 20, 


American Brass Co., 

Chase Brass & Copper U¢ 
Conn 

General Plate Driv Metals 
Corp 412 Forest, Attleboro 

International Nickel Co., Inc., 
New York 5, N. Y 


and Controls 
Mass 
67 Wall, 


Revere Copper & Brass, Inc 930 Park 
Ave., New York 17, N. Y 
TUBING, PAPER 
Cleveland Container Co., 6201 Barbertop 
Ave., Cleveland 2, Ohio 
—isiieaignaia 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 233 
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Plastic Capacitors ds 





HIGH 
VOLTAGE 
CAPACITORS 


for 








DC filter applications 
“‘Yy e Small size 


e Extremely wide temperature 
C range 
Our specially designed e Economical 


(A) 10 mfd, 7500 V facilities guarantee 
(B) 10 mfd, 6000 V faster delivery. e Durable 


(C) 0.1 mfd, 20 KV 
(D) 0.1 mfd, 30 KV 
(E) 0.5 mfd, 15 KV 
(F) 0.08 mfd, 60 KV 





We invite inquiries on High Voltage Capacitor Design 








Ask for our complete catalog on your company letterhead. 
¢ Plastic Film Capacitors 


¢ High Voltage Power Packs ea tic Capa et | Tye? ye oF 


o Pulse Forming Networks 2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 





REMEMBER... 


/ un ., PRECISION 


MADE 
WIRE, 6 RD & CABLE 


Runzel offers manufacturers of elect- 
rical products a complete and 
prompt source of supply. 


J..4.C. 


Enclosures and Panels 
Custom Built 


Your Print or Specs 
will receive 
our prompt attention 


Sheet Metal H. F. COX CO. 


Fabricating for the 601 OTTAWA AVE. N.W. 
Electrical Industry GRAND RAPIDS 2, MICH. 









Hook-up wire, low tension shielded 
cords, lead-in wire, speaker cords 
hand for quick service from and all popular types of insulated 
a a located plant. FOR EVERY WIRING NEED 


Saas ee |) 1d meee 


We carry large stocks on 


wire. 





CHICAGO 41, ILLINOIS 








FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


Identify Wires Permanently 
aE Easy fo apply, replaces obsolete string 


TAGS - ee methods. 


FOR SEALING 

Condensers, Batteries. Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers, 


FOR POTTING 
C 0 M p 0 U N D S Radio Transformers, Light Units, Big variety, all styles 


Loading Coils, Condensers. and sizes. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils = ne em 
and minerals for specific applications. Specific data and samples telephone, mo ta an 
will be furnished on request. generator manufacture, 


BIWAX CORPORATION a 
3445 HOWARD STREET SKOKIE, ILL. 


Aluminum, steel, brass, 


or zinc. 


Free Sampies and 
Literature Upon Request. 


NATIONAL BAND & TAG CO., Dept. 9-894, Newport, Ky. 
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ta 8 


ARE 


COILS GUARANTEED 
_ UNCONDITIONALLY 


Cs one year 


with 






For automatic or remote control of 
steam, air, gas or liquid flow 


Packless + %” to 3” «+ 
area « Handle pressures to 1200 psi 
(steam 150 psi) + Only 1-lb. pressure 
holds valve open « Coils guaranteed 
Nor- 
mally open, explosion proof and other 
special types * Adjustable cushioned 
closing and manual opening built in. 


GOULD 


SOLENOID VALVES 


Full port 


unconditionally for one year «+ 


FREE CATALOG! 


New 32-Page Catalog A covers 
25 types of solenoid valves 
. all with guaranteed coils. 


J. D. GOULD COMPANY 


730 £. WASHINGTON ST. = 


INDIANAPOLIS 2, IND. 


CAUSE TRS eae a 


Cy ar Pe, a ye 


FOLDING DOUBLE CUPPED WASHER LUGS 


== Solderless 


Easy to Apply 
No Special Tool Needed 
One-Piece Construction 


i Write for 


| Bulletin 8-DF 








Continental- Diamond Newark 
13, Del. 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft Wayne 2, Ind 

Precision Paper Tube Co., 20385 W. 
Charleston, Chicago 47, Ill 

Stone Paper Tube Co., Inc., 900-922 
Franklin, N.E., Washington 17, D. C. 


Fibre Co., 


TUBING, SILVER. See 
Alloys. 


Silver and Silver 


TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 


Bentley, Harris Mfg. Co., 1210 Barklay, 
Conshohocken, Pa. 

Brand Dielectrics, Inc., 57 North, Willi- 
mantic, Conn 

Continental-Diamond Fibre Co., Newark 
13, Del 

Corning Glass Works, Corning, N. Y. 


Insulation and Wires, Inc., 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd Chicago 6, Ill 

Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co 
9 Argyle Terrace, Irvington 11, N. J 

Libbey-Owens-Ford Glass Co., Fiber-Glass 
Div 1224 Wayne Bldg., Toledo 3, Ohio 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 

Thompson Fiber 
Cordova, Los 


3435 Chou- 


Glass Co., H. I., 1733 
Angeles 7, Calif 


Varflex Sales Co., Inc., 309 N. Jay, Rome 
i. - Be 
Westinghouse Electric Corp Gateway 


Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa 


Liberty Ave., 


TUBING and SLEEVING, EXTRUDED 
PLASTIC 

Brand Dielectrics, Ine., 57 North, Willi- 
mantic, Conn 


General Electric Cx 
Plastics Ave., 
Insulation and 


Chemical Div., 1 
Pittsfield, Mass 
Wires, Ine., 3435 
teau Ave., St. Louis 3, Mo 
Insulation Manufacturers Corp 565 W. 
Washington Blvd., Chicago 6, Ill 
Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del 
Natvar Corp., 207 
bridge, N. J 
New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 
Phalo Plastics Corp Commercial & Fos 
ter, Worcester 8, Mass 
Polymer Corp. of Pennsylvania, 
> 


Chou- 


Randolph Ave., Wood 


Reading, 


a. 

Rogan Brothers, 3027 N 
Skokie, Ill. 

Varflex Sales Co., Inc., 


Monticello Ave 


309 N. Jay, Rome, 


TUBING, STEEL. See 
Grades and Forms 


Steel. Commercial 


TUNGSTEN. See als¢ 


Contacts 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind, 


UNDERCUTTERS, MICA. See 
lercutters 


Mica Un 


VACUUM PUMPS. See Compressors & 


Pumps. 

VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron 

VALVES, MOTORIZED or SOLENOID 
OPERATED 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 

Barber-Colman Co., Dept. L, 1403 Rock 
Rockford, Ill 

Bristol Co., Waterbury 20, Conn 

General Electric Co., Apparatus Sales Div., 
Sehenectady 5, N. Y¥ 

Mercoid Corp., 227 W. 
Chicago 41, Ill 

Soreng Products Corp., 
Schiller Park, Il 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


VARNISHED FABRICS. See Fabrics, In- 


sulating 


Belmont Ave., 


9551 Soreng Ave., 


VARNISHES, COMPOUNDS and 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave 
New York 17, N. Y 

Borthig Co., Inc., George C., Box 115 
East Rutherford 3, N. J 

Brand Dielectrics, Inc., 57 
mantic, Conn 

Dow Corning Corp 
land, Mich. (Silicone) 

ju Pont de Nemours & Co., Inc., E. L., 
Finishes Dept., Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc 1312 
Walck Road. North Tonawanda, N. Y. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 3435 
teau Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 

Irvington Varnish & Insulator, Div., of 
Minnesota Mining & Manufacturing Co 
9 Argyle Terrace, Irvington 11, N. J 


North, Willi- 


Dept. AEI-23, Mid- 


Chou- 


Mica Insulator Co., Schenectady 1, N. y 


Minnesota Mining & Mfg. Co., St. Payi 
6, Minn. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Aye. 
Pittsburgh 22, Pa 

Zophar Mills Inc 117 26th, Brooklyn 
a 2 


VARNISHES, FINISHING. 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var. 


nishes, Compounds and Resins 
V-BELTS. See Drives, Belt 


VIBRATORS 
Aerovox Corp., New 


See Lacquers, 


Bedford, Mass. 


American Television & Radio Co., St. Pay} 
1, Minn 

Bristol Co., Waterbury 20, Conn 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 


VIBRATION TEST MACHINES 


All American Tool & Manufacturing Co., 
8028 Lawndale Ave Skokie, Ill 


General Electric Co., Apparatus Sales Diy., 
Schenectady 5, N. Y¥ 
Westinghouse Electric Corp Gateway 


Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa 


VOLTAGE REGULATORS. See 
tors, Voltage Transformers, 
Voltage 


VOLTMETERS. See 


WASHERS, BEARING. See 
Bushings 


Liberty Ave., 


Regula- 
Variable 


Instruments 


Bearings and 


Fasteners 


WASHERS, FLAT. See 


WAXES and COMPOUNDS 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp 300 Madison Ave, 
New York 17, N. Y¥ 

Biwax Corp., 3445 Howard 

Dow Corning Corp., Dept. 
land, Mich. 

General Electric Co Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 
Insulation and Wires, Inc., 3435 
tou Ave., St. Louis 3, Mo 
Mica Insulator Co., Schenectady 1, N c 
Minnesota Mining & Mfg. Co., St. Paul 

6, Minn 

Zophar Mills, Inc 117 26th 

32, N. ¥ 


WEDGES and PEGS, ARMATURE 

Wires, Inc., 3435 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., S« henectady 1, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del 


Skokie, Ill 
AEI-23, Mid- 


Chou- 


Brooklyn 


Insulation and Chou- 


WELDING EQUIPMENT 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Arc) 

Mullenbach Electrical Manufacturing Co., 
2300 E. 77th, Los Angeles 58, Calif. 

Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y¥ 


Utica Drop Forge & Tool Corp., Utica 4, 
ie 
Westinghouse Electric Corp., P.O. Box 


2025 Buffalo 5, N. (Flexare) 


WELD NUTS. See Fasteners. 


WHEELS, BLOWER 


Master Appliance Mfg Co., 
tario, Racine, Wis 

Torrington Manufacturing Co., 
Conn. 


Bridge & On- 


Torrington, 


WINDING MACHINES. See Coil Wind- 


ing Machines 


WIRE and CABLE, BARE 


Alloy Metal Wire Div., H. K. Porter 
Co., Inc. of Pittsburgh, Prospect Park, 
Pa. 


American Brass Co., Waterbury 20, Conn. 
American Steel & Wire Div., U. 8. Steel 
Corp., Rockefeller Bldg., Cleveland 13, 
Ohio 
Anaconda Wire and Cable Co. 
way, New York 4, N. Y 
Chase Brass & Copper Co., 
Conn. 7 
Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 
Essex Wire Corp., 
General Cable Corp., 
New York 17, N. Y 
General Electric Co., 
rials Div Bridgeport % 
Page Steel & Wire Div., American Chain 
& Cable, Monessen, Pa. (Stainless or 
Carbon Steel Armature Bending) 
Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind 
Roebling’s Sons Co., 
Colorado Fuel & Iron 
N. J 


, 25 Broad- 


Waterbury 20, 


Fort Wayne 6, Ind. 
420 Lexington Ave., 


Construction Mate- 
Conn. 


John A., Sub. of 
Corp., Trenton 


Rome, N 


Rome Cable Corp 
Joseph ‘P., Chicago, 


Ryerson & Son, Int 


Ill 
WIRE and CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnishea Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 
Alden Froducts Co., 1125 N. Main, Brock- 
ton 64, Mas 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 233 
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Multiple Reprints 
at Quantity Prices 


e For each of the six design compendiums now 
available, (see reviews on page 235) the supply 
now on hand is sufficient to fill modest quantity 
orders. Since handling expense is a relatively 
large cost element, grouping of orders makes 
possible substantial savings per copy. To further 
reduce cost, accounting and invoicing operations 
involved in open-account billing are eliminated by 
requesting remittance with order. 


Prices per copy given in the table below are for 
single shipments in the quantities shown on orders 
accompanied by remittance. 


Quantity per shipment 
Title >. » 
Magnetic Amplifiers 2.00 135 1.10 
Servo System Design 2.50 125 1.00 
Engineering Testing 2.50 150 1.25 
Printed Circuits 2.00 135 #421.10 
Electro-Hydraulic Control 150 1.00 0.85 
Automatic Production 2.00 135 1.10 
Special Package—One of 
each of above titles 10.00 


Send orders with remittance (including 3 per 
cent sales tax for New York City deliveries) to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Prices given above include shipping charges. 
Be sure to enclose address to which shipment is 
to go; make checks payable to The Gage Publish- 
ing Company. Orders at these prices can be filled 
only when payment accompanies the order. 
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FREED <1 2 NEW 


emer TEST = ae 


No. 1010A COMPARI- | no, 10208 MEGOHM- 1060 VACUU 

SON BRIDGE. Self] METER. DIRECT TUBE VOLTMETER. A 
contained — A.C. op- | READING. Self con- |50 megohm input im- 
erated. Ideal for lab- | tained—A.C. operated. |pedance wide frequen- 
oratory and production | Ejectronically regulated |cy range V.M. for use 
testing of resistors, | supply, | megohm to Jat audio and super- 


geen and induc- | 2 million megohms. sonic frequencies. 


TRANSFORMERS—MILITARY & COMMERCIAL 


WRANSFORMERS. | MINIATURE AUDIO. 

Constructed to MIL-T. | Mermetically sealed — | iiigiy pipeuity. | 
ONSeruCTeG tC ~'= | constructed in accord. + ‘A 
27 specifications. De- DB 20 CPS to 30 KC. 


: 4 ance with MIL-T-2 
signed for optimum specifications. 


pulse performance. 


NEW COMPLETE CATALOG NOW AVAILABLE 


FREED TRANSFORMER CO., INC. 


‘730 Weirfield Street Brooklyn (Ridgewood) 27, N. Y. 









ND MINIATURE 
TO YOUR A 
SPECIFICATIONS TYPES 





WER AND 
SENSITIVE TYPES 


Send us your prints and specifications 
for quotations. Literature on request 


THE FIVE STAR CO., INC. 


PLANTS PLACE, PLANTSVILLE, CONN. 





Let “RAE” furnish you motors engineered to meet your needs in 
voltages up to 250. We offer service and quality in motors up to 
1/8 H. P. (higher for intermittent duty) in the following types: 


1. AC/DC Universal 
. DC Shunt wound 
. DC Series wound 
. DC compound wound 


. Gear Reduction Mofors 
. Governor Controlled Motors 
. Motors for Rheostat Control 


RAE MOTOR CORP. 
P.O. Box 291 — Racine, Wis. 
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/ CHECK THE HANSEN 


SY NCHRON 


TIMING MOTOR 


—against your specific need for 
a self-starting synchronous motor 


Is it dependable, trouble-free? 


Users report up to 10 years continuous 
operation from SY NCHRON Motors with- 
out servicing. 


M Will it puil up to 8 in. oz. at 1 RPM? 
SY NCHRON is guaranteed to do so. 


May it be stalled continuously without injury? 
The SYNCHRON Timing Motor can be! 


M Will it operate in extreme temperatures? 


SYNCHRON is guaranteed to perform 
satisfactorily from —40° F. to +-140° F. 





M Will it start instantly under load? 
SYNCHRON will! 


Is it made by a dependable manufacturer? 


The Hansen Mfg. Co., makers of SYN- 
CHRON Timing Motors, have been pro- 
ducing synchronous motors since 1927. 


Is engineering help available? 


Designers are invited to submit their prob- 
lems to SYNCHRON engineers for study 
and advice, without obligation. 


Your product is no better than the motor which powers 


it. Use the “Work Horse of the Industry" 
SYNCHRON 
NOTE TO 
DESIGNERS 


Write for complete engineer- 
ng data showing how easily 
SYNCHRON Timing Motors, 
Timing Machines and Clock 
Motors may be applied to 
mechanisms now in production 
or still in the planning stage. 
Consult HANSEN engineers 
without obligation. 





HANSEN MANUFACTURING CO., 
PRINCETON, IND. 


Inc., 


(----------------------- 


HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. 
Send catalog and engineering data to: 
Name 


Address 


| 

| 

| 
Firm 
! 

ica 
| City 


| General Cable Corp., 


| WIRE FORMS. See 


American Phenolic Corp., 1830 S. 54th General Cable Corp., 
Ave., Chicago 50, Ill. (X) New 
American Steel & Wire Div., U. 


420 Lexington 
York 17, N. Y ss 


8S. Steel General Electric Co., Apparatus Sales 

Corp., Rockefeller Blidg., Cleveland 13, Schenectady 5, N. Y + Be. 

Ohio Hitemp Wires, Inc., 26 Windsor Ave., 
Anaconda Wire and Cable Co., 25 Broad- Mineola, N. Y. (T) 

way, New York 4, N. Y. (ABCTX) Phelps-Dodge Copper Products Corp., Ineg 
Belden Mfg. Co., 4633 W. Van Buren, Manufacturing Div., Fort Wayne, Ind. 

Chicago 44, Ill. (ABTX) Rockbestos Products Czrp., New Haven 4, 
Brand Dielectrics, Inc., 57 North, Willi- Conn. 

mantic, Conn. (T) Roebling’s Sons Co., John A. Sub. of 
Carol Cable Co., Div. of Crescent Co., Colorado Fuel & Iron Corp., Trenton 

Inc., Pawtucket, R. I. 2, N. J. 
Chase Brass & Copper Co., Waterbury 20, Rome Cable Corp., Rome, N. Y. 

Conn. (BCX) Sprague Electric Co., 307 Marshall, North 


oer Cable Corp., Chester, New York 
(TX) 


Cornish Wire Co., Inc., 
York 7, N. Y. (BT) 

a Wire Corp., Fort Wayne 6, Ind. 
( ) 


Adams, Mass. 


50 Church, New wipe, MAGNETIC RECORDING. Sec 


Magnetic Recorder Components. 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (TX) 
420 Lexington Ave., 
New York 17, N. Y. 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. (ABCX) 
Hitemp Wires, Inc., 26 Windsor Ave., 
Mineola, N. Y. (T) 
Phalo Plastics Corp., 


WIRE, RESISTANCE 


Alloy Metal Wire Div., H. K. Porter Co., 
Inc. of Pittsburgh, Prospect Park, Pa, 
Bristol Co., Waterbury 20, Conn, 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 
Kanthal Corp., 3 Amelia P! 


Commercial & Fos- Stamford, 


Conn. 
ter, Worcester 8, Mass. (TX) Ney G IM 71 El 
Phelps-Dodge Copper Products Corp., Fort ED, 9:0. 08 oe, ee, Se 
Wayne, Ind. (ABCTX) 
Riverside Manufacturing and Electrical WIRE CUTTERS and STRIPPERS. See 
Supply Co., 10227 Michigan Ave., Desr- Strippers, Wire. 
born, Mich. 
a Corp., New Haven 4, wiRE CUTTING PLIERS and TWIST 
Yonn. ) hoe a : , R 
Roebling’s Sons Co., John A., Sub. of ERS. Geo Pitecs & Cutters, Wise 
Colorado Fuel & Iron Corp., Trenton wine STRIPPERS. See Strippers, Wire, 
Rome Cable Corp., Rome, N. Y. (BTX) . - 
Royal Electric Co., Inc., Pawtucket, R. I. W!IRING DUCTS. See Ducts, Wiring. 
(ABT) 
Runzel Cord & Wire Co., 4723-31 Mont- WIRING HARNESSES. See Harnesses 
rose Ave., Chicago 41, Ill. and Assemblies, Wire. 


U. S. Rubber Co., 


Rockefeller Center, New 
York 20, N. Y 


WORMS and WORM WHEELS. See 
Gears and Pinions. 


Springs, Coil and 


Flat; Stampings, Metal WRENCHES, SOCKET SOREW. Sn 


Socket Screw Keys and Wrenches. 


| WIRE, MAGNET 


YARNS, BRAIDING and SERVING. See 


Acme Wire Co., 1255 Dixwell Ave., New Fabrics, Insulating. 


Haven 14, Conn. 


Anaconda Wire and Cable Co., 25 Broad- 
4 


way, New York 4, } ZINC 
Belden Mfg. Co., 4633 W. Van Buren, Federated Metals Div., American Smelt- 

Chicago 44, IIL ing & Refining Co., 120 Broadway, New 
Chase Brass & Copper Co., Waterbury 20, Tex 8, B. YX. 

Conn. New Jersey Zine Co,, 160 Front, New York 
Essex Wire C orp , Fort Wayne 6, Ind fe ae F 


To communicate with an manufacturer whose name appear 
in this issue use READER INQUIRY FACILITY, page 233 








27 YEARS OF F WIRE “STRIPPING 
EXPERIENCE 


Not just 27 years of 
building one or two 
types of standard wire 
strippers, but 27 years 
of continuous research 
and development of many 
wire strippers to meet 
ever changing needs. 



















Consult us about your 
wire stripping problems. 


SPEED - CRAFT IS 
SUPERIOR BY EVERY 
COMPARISON. 





Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 





How to Apply 
Voltage-Sensitive Capacitors 


e Are you keeping pace with the rapid develop- 


ments of dielectric amplifiers using voltage- 
sensitive capacitors? These new nonlinear de- 
vices serve many functions usually performed 
by tubes or transistors. Circuit applications are 
discussed by a top authority in the article start- 


ing on page 83. For your file reprint, circle 
#135 on Reader Inquiry Facility postcard. 
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“I am one of many thousands 


of the employees of 
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Newport News Shipbuilding...’ 


Hi] 
\" 


2 


R. i. FLETCHER 


Vice President and Comptroller 
Newport News Shipbuilding and 
Dry Dock Company 
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“United States Savings Bonds are an ideal backlog investment for every em- 
ployee, whatever his age or his earnings bracket. When bought automatically 
and conveniently through the Payroll Savings Plan they are almost ‘painless’ 
savings. I am one of many thousands of the employees of Newport News Ship- 
building and Dry Dock Company who regularly save every payday for invest- 
ment in Savings Bonds through our Payroll Savings Plan. The security of the 
Nation rests upon the security of its individual citizens and all employees who 
practice the American habit of thrift are contributing to the national security 


as they provide for their own future.” 


Fortunately for America, industry and business recognize 
that “the security of the Nation rests upon the security of 
the individual.” 


More than 45,000 companies offer their employees the 
Payroll Savings Plan. In many of these companies more 
than 60% of the employees are Payroll Savers—in some, 
participation is 75%, 80%, and higher. But, in others 
participation is lhw—sometimes less than 25%. 

Why does Company A have an employee participation of 
75% while Company B—about the same size, in the same 
industry, with the same wage scales—has less than 25% 
of its employees enrolled in the Payroll Savings Plan? Is it 
because the employees of Company B are not concerned 
about their future, have no interest in personal security? 


Men who head up industry-wide committees for the pro- 
motion of the Payroll Savings Plan...members of the 
Payroll Savings Advisory Committee . . . State Directors of 


the Treasury Department—any of these men can give you 
a quick answer: 

“In every company with a good Payroll Savings Plan 
youll find a top executive is heart and soul behind the 
plan—and everybody in the company, down to the last man 
in a subsidiary plant, knows it. When you find a company 
with a poor Payroll Plan the ‘top man’ will tell you, ‘Yes, 
we have a Payroll Savings Plan... No, I don’t know how 
many employees are enrolled or what the average monthly 
saving is. Mr. ——— takes care of that.’ ” 

Currently, upwards of 8,000,000 men and women are en- 
rolled in the Payroll Savings Plan. The 1954 goal— 
9,000,000—can be exceeded if you and other executives 
will take a personal interest in your company’s Payroll 
Savings Plan. Any information and all the help you need 
to build a successful Plan can be obtained promptly from 
Savings Bond Division, U. S. Treasury Department, Wash- 
ington Building, Washington, D. C. 





The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the Advertising Council and 
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ELECTRIC PRODUCTS Co. 


1759 W. Mound St. Phone: RA-1116 
Columbus 23, Ohio 
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1, 2, 3, 4, 6, 8 and 12 pole interchangeable 
and reversible contact units. 


OP OD OD 
CS ¢2eo 
An Exceptionally Versatile 
Line in the Heavy Duty Field 


An _ exceptionally versatile line, un- 
equalled in the heavy duty field, with a 
virtually unlimited number of assembly 
combinations to meet the individual re- 
quirements of any portable electrical 
equipment. 

Interchangeable contacts, 1 to 8 poles, 
can be assembled in standard plug 
shells and receptacle housings. The pro- 
tected female contact unit can be as- 
sembled in either plug or receptacle for 
safety in the line side of the circuit, Fus- 
ible types and units with one pole 
grounded are also available, 

Automatic bayonet iock with either 
manual or combination manual and au. 
tomatic release protects equipment and 
wiring. Wide range of pressed steel plug 
shells, receptacles, and cord connectors 
available in the complete Triploc line, 
including cast metal housings threaded 
for watertight gasket seal. Ratings up to 
20 amperes, 250 volts DC, 460 AC. Con. 
sult your Pylet Catalog 1100, Bul. 
1140-1, for complete listings. 


CONDUIT FITTINGS © FLOODLIGHTS 


THE 
PYLE-NATIONAL 
COMPANY 





| 1388 N. Kostner Avenue, Chicago 51, Illinois 
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‘icing conditions heavy — 
de-icers working fine — 


«4 


bandits on screen... 


Lockheed’s F-94C Starfire, USAF All-weather Interceptor, can get 
“upstairs” in a hurry, even in severe icing conditions that could 
paralyze its operation in seconds. Efficient wing de-icers with positive 
circuit transfer make it possible for the ‘Starfire’ to reach the enemy 
— through ice and storm — whenever and wherever he may attack 
—and to knock him out of the air. 


A. W. HAYDON COMPANY 


7800 series repeat cycle timer was 
custom designed for Lockheed’s 
wing de-icing system 


Designed to control the power for 10 de-icing circuits, carrying 3 
phase 400 cycle current to the heaters in 10 wing sections, providing 
accurate circuit transfer from one section to the next in 10 second 
intervals. Each 10 second load pulse is held within + —.25 second 
tolerance, with an A. W. Haydon Chronometrically Governed D. C. 
Timing Motor, over a voltage range of 22 to 28 volts DC and a 
temperature range of —65°F to +160°F. 


The load switches have a contact rating of 35 amps at 220 volts 
400 cycle 3 phase A.C. 


Life rating — 10,000 cycles. 
Hermetically sealed, special housing — Fail-Safe Switch. 


(General Catalogs Sent on Request) 
When timing poses a problem consult... 


She 


A.WRIAYDON Gompany 


234 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Design and Manufacture of Electro-Mechanical Timing Devices 
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As a companion to its line of Type M Unibrake Motors with magnetic 
braking . . . Master now offers a line of Type D Unibrake Motors 


with dynamic braking. 


a 


ab 


HOW IT WORKS. Dynamic braking is obtained with a patented* 
unique, multi-polar brake winding superimposed on the stator wind- 


ing of any Master single-phase or polyphase induction motor. 


ADVANTAGES. Unibrake motors with dynamic braking are very com- 
pact, usually no larger than the standard motor. And since the dynamic ~ 
brake has no moving parts, there is no wear . . . nothing to adjust 


Me tee) tu e  uu e 


INCREASE PRODUCTION. Don't wen ea production time wait- Vm 
ing for.machinery to coast to a stop . . . get quick slow-down for - 


machine tool spindles . . . quick turn-around DYN a | re BR AKIN G 
time on many operations:. . . speed up auto- 


matic cycling of machinery. And since Type D Unibrake aed come 


to a rolling stop, they are particularly adaptable to - equipment i ty 9 
quiring gear shift between cycles. 


; 
SIZES. Now available up to 30 horsepower . . . larger elutes oie 


being developed. Master Gearmotors and variable speed drives can’ » 


also be supplied with Type D Unibrakes. ; 3 motors 


LITERATURE. For Complete information write for Data 3810. 


THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO 


MOTOR 
WINDING 





UNIBRAKE POW 
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TYPE R 


for portable roasters 






TYPE § 


lar tool a am 
with multiple heots 
















TYPE SA 


for automatic percolators 





THERMOSTATS 


to whet a designer’s imagination... 


sa ai thermostats 


sensitive * close control 


quick acting * positive acting 
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light - 
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With competitive conditions ahead, you're probably reappraising your 
product. Or designing a new one. Either way, with Stemco thermostats 
on the job there's every chance you'll improve performance .. . 
solve production headaches . . . lower costs. 
No other line of bimetal thermostats has as many different styles 
in production. So if you want close control, compactness, light weight — 
you'll find them all in Stemco thermostats. eer iar <) with Stevens 
application engineering service, you profit fram! important savings of being 
able to use a production line Stemco ete » fot your special needs. 
Let's match our experience and Penn tetel t an hour of your time. 
A card or call will bring our representative on the double. 


& 


ITU ALOL eect iw ars, company, inc. 


Manehield, Ohio ert 





